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Definitions 

APS 	 Arizona Public Servn:e 
C1C2 Projects 	 Cluster i . Cluster 2. and SC:no Transition Cluster generation projects listed in 

the CAltiO Cllitath% being evatuateo in this Phase II Re-Study 
CAISO 	 California lru 	System Operator Corporation 
CFE 	 COrniSrarl Federal de Elearicidad 
CPUC 	 California Public Utilities Commission 
COD 	 Commercial OneratIon Date 
CT 	 Comtluittion 
Cut Plane 	 SDG&::: Cut Plane If: ms aggregate flow of: South of SONGS (5-230 kV lines), 

2-500/230 i trmsformer bankY, wr Suncrest Substation, all 500/230 kV 
transformer banks et Miguel Substation, 1-230 kV Otay Mesa-Tijuana line, and 
the lbw across the 072 transmission system 

Deliverability Assessment 	CAISO's Detiverability Assesr,morit 
EO 	 Energy Only Deliverability Status 
ECO 	 SIDG&E% proposed East County Substation located between the Imperial 

Vallc-y end Miguel substations 
FC 	 Full Capacity Deliverability Status 
FERC 	 Federal F.!1Argy Regulatory CommIssiot 
GIP 	 Gvnarator interr_onnectior Procedures 
IC 	 Interconnection Customer 
IID 	 inigation District 
IV 	 Imperial Valley 
LFB 	 Local Furnishing Bond 
LGIA 	 Large Generator Interconnection Agreement 
LGIP 	 Large Generator interconnection Procedures 
Max 	 lvlaximum generation output 
NERC 	 North 1-nnerican Electric Reliability Corporation 
NG 	 Natural Gas 
PEN 	 Palomar Energy Switchyard 
Phase I Study 	 Cluster 1 and Cluster 2 Phase I Study 
PTO 	 Participating Transmission Owner 
RAS 	 Remedial Action Scheme (also known as SPS) 
POI 	 Point of Interconnection 
POS 	 Plan of Service 
PV 	 Photovoltaic 
RASRS 	 Remedial Action Schemes Reliability Subcommittee 
S 
SCE 	

Solar 
Southern California Edison Company 

SCIT 	 Southern California Import Transmission 
SDG&E 	 San Diego Gas & Electric Company 
SGIP 	 Small Generator Interconnection Procedures 
SPS 	 Special Protection System (also known as RAS) 
SRPL 	 Sunrise Powerlink 
ST 	 Steam Turbine 
SWPL 	 Southwest Powerlink 
TCA 	 Transmission Control Agreement 
TJI 	 Tijuana Substation 
W 	 Wind 
WECC 	 Western Electricity Coordinating Council 
WT 	 Wind Turbine 
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1, 	Executive 511,11 Mary 

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), a Phase II 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 II Study report was sent to the Interconnection Customers 
(ICs) on August 24, 2011. 

Subsequent to issuing the original Phase 11 Study report, the CAISO performed studies 
(C1C2 Phase II Re-assessment) to 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."1  Applicable Cl C2 
Projects received addendums detailing the results of the C1C2 Phase II Re-assessment on 
February 10, 2011. The addendums specified that the SCE Upgrades identified in the 
original Phase II Study do not apply to the SDG&E area Cl C2 Projects. In addition, the 
CI C2 Phase II Re-assessment identified deliverability constraints and generation dispatch 
limitations. 

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

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

B. Project withdrawals from the queue since the original C1C2 Phase II 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 11 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. 

The Technical Bulletin can be accessed on the CAISOwesite el   httriAwm.c.aiso.corn/DoeurnentilTechnicalBulletin-
GeneratorlrderconnecbonProcedures-DetiverabilityRequirements-Clusters1-4,1an31 2012.pdf 
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Eleven generation projects totaling a maximum net-output-to-grid of 1,624.5 MW are included in 
SDG&E's grouping of C1C2 Projects. (This is a 92 MW reduction from the original Phase II 
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 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 CI C2 Projects 
under various system conditions studied, and 

C. A list 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 Cl C2 Projects are responsible for: 

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

B. Increasing the available fault current at the Comision Federal de Electricidad (CI=E) 230 
kV bus at Tijuana Substation (connects to Otay Mesa Switchyard). 

Network Upgrades2  within the CAISO Controlled Grid to mitigate identified problems have 
been proposed in this report. 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 transmission faaties, beyond the Point of irderconnection {POI). necessary to interconnect the Project, wild' would not have 
been necessary but for the interconnection of the Project. 
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Table 1.1: Reliability Network Upgrades 

Description of Upgrade Cost (x 1,000) 

1 
Participate in existing Otiay Mesa Energy Center Generator SPS 
for N-1 and P4-2 contingerici&s (included in Misskirr-Old Town SPS 
cost) 

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

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

4 
Implement an SPS to protect EGO 230/138 kV transformer bank 
for overload or outage 

$ 
install current limiting series reactor on 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) 

  

Reconfigs 	 •:.„.e ate 
two Otay 

TOTAL 

The upgrades in Tables 1.1 and 1.2 do not include Interconnection Facilities. 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 results 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 model 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 CA1SO 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 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 
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transmission system. This Group Report includes only general results based on the 
cumulative impact of the projects evaluated in this Phase II Re-Study. 

Given the magnitude of the identified Network Upgrades, a good faith estimate to 
license/permit, design, procure material, and construct the SDG&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. 	Cluster Interconnection Information 

Eleven (11) generation projects totaling a maximum net-output-to-grid of 1,624.5 MW are 
included in SDG&E's Cl C2 Projects Phase II 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 II Re-Study utilize 
various fuel resources. Two (2) generation projects utilize wind turbines, seven (7) 
generation projects utilize solar photovoltaic systems, and two (2) generation projects 
utilize natural gas-fired generation. 

Table 21. SDG&E C1C2 Projects 

CAISO 

Queue 
Position 

Point of Interconnection 
Max 
MW FC/EO FUelfrype 

Commercial 
Operation 

Date 

iredo*  1) 

493 Sunrise Powertink 500 kV Line i 2i FC 
....Vind 

r 
Wind Tulin* 

12/15/2012 

510 Imperial Valley Substation 230 kV Bus 200 FC SoLrir / PN, 1/1/2016 

561 Imperial Valley Substation 230 kV Bus 200 FC Solar! PV 12/1/2014 

565 Calton Hills Substation 138 kV Bus 100 FC 
Natural :::,es e 
lietlpracaUno 

Engine 
5/15/2014 

574 Olay Mesa Substation 230 kV Bus 308 FC 
Watumt Gap, / 
rrornbirstion 

Turbale 
5;11014 

583 Boulevard Substation 138 kV Bus 57.5 ::-..-'.3 
Wini1 f Kiind 

i urbine 
7/14/2014 

590 Imperial Wiley Substation 230 kV Bus 1 .1:i FC Solar 1 PV 9/30/2013 

608 Imperial Valley Substation 230 kV Bus 250 FC Solar! PV 1e112016 

621 Imperial Valley Substation 12 kV Bus 20 EO Solar ! PV 1011/2012 

644A ECO Substation 138 kV Bus 20 ?..-::0 SC411 i Kr 2110316 

653ED Boulevard Substaiion 69 kV Bus 20 EO 	Solar! PV 10/31/2014 

Total Generation 3A24.4 

Note 1: Some dates differ irom the .fl'AISO aueue care to ervJAiring provided by,  the 

SDG&E performed the Reliability Study under the direction of the CAISO. F. or 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: Cl C2 Project Interconnections for Internal Area 
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3. 	Study Objectives 

The purpose of this C1C2 Phase II Re-Study (Re-Study) is to incorporate the results from 
the Cl C2 Phase II Re-assessment and determine which Network Upgrades that were 
identified in the original Phase II Study are still needed due to the following: 

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

B. Project withdrawals from the queue since the original C1C2 Phase II 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 II 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. 
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4. 	Study Assumptions 

4.1 	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 Cl C2 Phase II 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 Reliability 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, 161 kV, and 230 kV facilities in the 
Imperial Irrigation District (IID) transmission system were monitored for adverse 
impacts caused by the addition of the Cl C2 Projects. 

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

Table 4.1: Reliability Study Cases 

Case Name 

Cl c2_hs_restudy_base.$av 

C1c2_11_restudybase.sav 

4.2 	Load and Import 

4.2.1 Deliverability Assessment 

The Deliverability Assessment On-Peak case modeled 5.176 MW load + losses (the 
latest 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 original 
Phase II Study have been withdrawn or converted to EO Deliverability Status, therefore. 
those Delivery Network Upgrades are no longer needed. 

9 
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Table 4.2: On-Peak Deliverabi ity Assessment Import Target 

Branch Group (BG) Name 
BG 

import 
Direction 

Net 
import 

MW 

Import 
Unused 
ETC MW 

LLIGO-VIICTCOVILLE-B0 N-5 1306 171 

COI_BG N-S 3770 548 

BLYTHE BIS E-W 90 0 

CASOA.C&M N-S 17 0 

CFB_Bi3 S-11 -95 0 

ELDORAIDO_MS1, E-Vli 1011 0 

I iD-SCE_EIG EIN 315 0 

I ID-SD-aE_UG E:-VV -159 0 

LAUGHLIN BC .t::•W -41 0 

mcCULLGH).4sL E-W. 14 316 

MEAD Ms'. E.-04 350 585 

NGILABK4 _13G E-W -105 168 

NOB BG N.-S 1283 0 

PALOVRDS M$1_ EIN 	 2899 124 

PARKER _B.G EIN 	 123 22 

SI LVEVi Pft_BG E-W 	 0 0 

SUMMITT_BG E-W -8 0 

SYLMAR-AU IVISL E-1lsr -72 459 

4.2.2 Reliability 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 forecast) 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 
follows: 
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4.31 Deliverability Assessment 

The generation dispatch in the Re-Study followed the same guidelines as the 
original Phase 11 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 to 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-Suncrest 500 kV transmission line (Sunrise Powerlink), and 
North Gila-Hassayampa 500 kV transmission line. 
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Table 4.3: Reliability Study Base Case Assumptions, MW 

Heavy Summer Light Load 

Post-C1C2 
Projects case 

PosE.C1C2 
Propets case 

CAISO Load +Losses 
SDG&E 

Load+Losses 5397 2872 
Area 
Generation 5866 3721 

Exports 469 849 

SDG&E Cut Plane 2523 1765 
In-Basin Generation 2744 1029 

Out-of-Basin Generation 3093 2893 
PG&E 

Load+Losses 29773 15136 
Area 
Generation 24815 13283 

Exports -4959 = Taw 

SCE 
Load+Losses 26213 15354 
Area 
Generation 19681 8180 

Exports -6532 -1174 
I'D 

Load+Losses 1051 528 
Area 
Generation 1264 931 

Exports 213 463 
CFE 

torid+Loisisee 2493 1157 
. Aron 

Genetatinn 2393 1507 

.Exports _1,0r.-1 360 
Arizona 
(Area 14) 

Lono+Lo.s SOB 22844 1000 
/41 ree 
Generation 29541 17579 
[,;cur's. 6897 6900 

Path 43 (North of SONGS) 
"+" flow is exiting SDG&E 2260 2330 

Path 44 (South of SONGS) 
"-" flow is axIlling 60G&E and 
-4-' flow is entering SOG&E 

-100 -230 

Path 45 (CFE-SDG&E) 
"+-r flow is entering SDO&E 

-100 350 

Path 66 (Mill 2080 2206 
SCIT (Southern CA Import Transmission) 11973 6278 
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4.4 	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 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 4.4 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 Eat! County •IE.00}501:101%fl kV SuLlalion ireVo./e t,I. 

Proposed Bo•_omvarril East -131303+12 kV &Oslo:lion Alklow ri 

Proposed BaLl.rii,ard Fail-ECO 138 IN Transmission tine Owe r) 

Sunrise PovArlirvIt 81311•440 Transmission. Projeri. 

Bay Boulevard rSubstatinn • $outli eay $ubstatan Relocagen Proieu ~2,P 

Reconfigure Carltonlits-Svitmore-SPwriee and (ortton Fids•Mtsslon lo Carron ;-Ors-Sitcsmotho mil 
Sycamore-Sonlee 133 kV TransmirAlon Dries 

Reconductor talepa-Pko -q8.1tIV Troruarilosion Line 

New San Mateo-Lag= tikprof MB tkV Tap 

New Escondido- Ash Eitl. kV Transmission Line w 2 

Reconductor %win y.PcwrWeilo Mk)! itansmisdan Lim 

Upgrade terminal knie etpiprneril an TL•642.13 .Sweehinister —Ment.perner. y 7431591W Orals gli 

Upgrade IL 644 Sow Bay --..veL.etwater 69 kV 

New Sycamore-0 Eknia rdo 134.$0).  Treettprnis.sioiaine 

New and/or Up -are or 69 kV Cepadiors Elanks 

TL626 Same Ysatel- Descanzso-rmugation ;Limp LovekarEl - Barren Tap ITLB25B) trio Ltwelarr 
substation and nr■rticalaByr.19 lap) 

Reconductra• TL263.fillowarimiCsainy ES kV Transmissiont)ne 

Reconductor TLVti, Missontaimmarit eg kV Trovorramian Lira 

Reconductor. TLIB/6. Missian,Rikki ilaTriln as 1W Trias.comion LIN§ 

Loop TL694A 6'9 i...V Transmissinn Lkia into Melrose otesratier. 

Replacement of Los Cor-Fos. 138ffig NV Bank ,=•.:3 win Barr:, 5'I 

Modified - South °tame County ReFlailiry Lrinezloement Prompt 

Reconducto' 1.0.11•  el. Caton - Las Caohtlis 69kV Trarldrriission Line 

Reconductor TI-633, 3orrrardo - Rario Corm PI gaDkV Trarisrndzion Line 

Reconduct 	TLIASS. Japamase Mesa - Talagin Tap Bg•itV Tranarolalon Lino 

Replacement of Telugu Bank 5,73 

Note 1: The Administrative Law Judge issued the Proposed Decision approving the Permit to Consbmt 
for the EGO Substation which will go to the California Public Utilities Commission for tiopnwal at 
the June 21, 2012 meeting. Boulevard East is the new name for the Boulevard Substation 
Rebuild project, representing the 138 kV upgrade of the existing Boulevard 61.S kVSubstation 
Boulevard East was modeled in the base cases. With this new substation, the misting 
Boulevard-Crestwood 69 kV transmission line was also opened (norm& open), establishing a 
radial connection between Boulevard East and the proposed ECO 500/233/138 kV Stl6¢ 	Osli wr. 

 

Note 2: The Permit to Construct for the South Bay Relocation Project is currently under review by the 
CPUC and a draft environmental impact report (EJR) is expected in June 2012. The &tat 
environmental impact report (FEIR) should be approved before the Ord of 2012 The /PROW of 
the coastal permit by the California Coastal Commission is aweing the CPUC cfecikim The 
relocated substation will be named Bay Boulevard 

Note 3: This project does not require CAISO approval. SDG&E intends to increase the raft at the kw. 
The proposed rating was modeled to ensure That It is adequate for this cluster study. 
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4.5 	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-C1 C2 Protects 

Queue 
Position 

Point of Interconnection 

13 Crrrweoriain-Brmerple-Trencha Se.roka Fe iig kV Lins 

32 Bleule gaol $ubsdarion 1:38 .1:V 

72 Proposed Le Lake.Sutedolion ffidett I) 

103 Buirelqe-Saislalion Si kV 

106A do 	vary Substelion 1311 k1/47  

124 Imperial Valley Sollas(ation 2313 kV Bus 

137 7.5a17.11P Sil bslotion 740IN aug 

150 BenlE6r SubeLefion 69 kV 

159A Irriparioll %Alley-Moue %ma mreposed ECO 5lagli230 kV Sub 230 kV Bus 

183 :imperial Veheli.40111gLter we propased SOO sotFrzao kV Sub 230 kV Bus 

189 ZFIC1113 158 kV Subs 	liar' 

215 koparlal Voiley.M igudtl via omposed 330/W0 kV ri.i.lb 230 kV Bus 

337 Borrego SillOsierrvi ea kV 

429 k-rfwielVatle). Sub 	;Ian no kV 

442 IrrraeriziVoriey Swim-teflon 7.301.Y 

468 Hessayampa,NorthGilo B 'AV line 

480 . terregra Suteklillorilig kl' 

W DAT #2 Bcrrogn 1210.7 

Note 1: This project and its Network Upgrades we not being modeled per the CAISO issued Tediracal 
Bulletin - Generator interconnection Procedures: Deirverabilly Require /lents for Cluster 1-41. 
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 (GIA) 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 contingencies for Imperial Valley, 
Boulevard East, ECO substations and/or the C493 switchyard 

Imperial Valley 501230 kV Transformer Bank #3 

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

SPS for generators connected to Border 69 kV Substation 

SPS to trip generators connected to Encina to protect San Luis Rey 138/69 kV transformer and Cannon-
San Luis Rey 136 kV line 

Dispatch limitation and accompanying SPS for generation connected to ECO or Boulevard East to a 
maximum of 1,150 WV 

Implement an SPS to trip generation for the overload or outage of the Borrego-Narrows 69 kV line or the 
outage of the Narrows-Warners 69 kV line 

4.6 	Other SPSs and Operator Actions 

4.6.1 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 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 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 ECO) 

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 C493) 



INTERCONNECTION STUDY REPORT 
RE-STUDY OF CIC2 PHASE II 

GROUP REPORT FOR SDG&E AREA 

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 SWPI_ 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 

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 IV 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 IV 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 SPS is identified in studies, the 
IV SPS will be returned to service. 

All new SPSs and modifications 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. 

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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S. 	Study Criteria and Methodology 

The information in this section did not change from the original study. See original Group Report 
dated August 24, 2011. 
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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: 
htto://www.caiso.com/1c44/1c44b5c3lcce0.html. 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 II Study are no longer needed: 

A. Implement an SPS 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-Palomar 230 kV lines. The Re-Study identified the preferred 
mitigation to be implementation of an SPS to trip generation. Because tripping the C1C2 
Projects is marginally effective in eliminating the overload, other more effective 
generators will be participating in the SPS and the Cl C2 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 II Study are still needed.  

A. Participate in existing Otay 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 II Re-Study, some C1C2 Projects received addendums that 
documented studies performed by the CAISO (C1C2 Phase II Re-assessment) to re-assess 
specific upgrades by applying 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." Those addendums to the Appendix As of the C1C2 Phase II 
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 II 
Re-assessment on February 10, 2011. The addendums specified that the SCE Upgrades 
identified in the original Phase II Study do not apply to the SDG&E area C1C2 Projects. 
The C1C2 Phase II Re-assessment also identified deliverability constraints and generation 
dispatch limitations. In addition, two Cl C2 projects received addendums unrelated to the 
Re-assessment. This Phase II Re-Study incorporates the results from all prior addendums 
and the results are presented below. 
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The C1C2 Phase II Re-Study removed the upgrades that met the criteria specified in the 
Technical Bulletin. 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 constraint 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 Path 43 (North of SONGS) path ralrng 

  

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 II 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 201112012 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 line 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 to 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 significantly flow across the constraint. 

Table 6.2: Summary of Results — SDG&E Area 

Contingency Low End of Range High End of Range 

Deliverable WON in SDGISE area 2400 3200 

na rrr I 2:3•-ilia1Z  Transmission Plan repart is evaiable at hdp://www.caiso.com/Docurnents/Board-approved1S02011-2012-  
TransmissionPlari prR  
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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 Projects Contributing to the North of SONGS Deliverabiiity 
Constraint 

Generation Projects Contributing to the North of SONGS Deliverability Constraint 

Project Q# .P01 Pmax CREZ 

13 Olivehain-Bernardo-Rancho Santa Fe 69 kV line 40 
4- 

Non-CREZ 

32 Boulevard Station 138 kV Bus 201 San Diego South 

103 Border Sub 69 kV Bus 27 Non-CREZ 1 

106A Boulevard Sub 138 kV Bus 
. 

160 San Diego South 

124 Imperial Valley Substation 230 kV bus 600 Imnenal - SDG&E 

137 
- _ - 

Encina Substation 230 kV bus lia:J Non-CREZ 

150 Border Substation 47.4 Non-CREZ 

159A Imperial Valley-Miguel new 230/500 kV Sub 230 kV bus 4C San Diego South 

189 Encina 138kV Substation 260 Non-CREZ 

337 Borrego Substation 69 kV 25.75 Non-CREZ 

42,',.,. Imperial Valley Subslation 100 Imperial - SDG&E 

ri.• Imperial Valley 230 kV 125 imperial - SDG&E 

,--•_:.i:. Sunrise Powerlink 500 kV lina 299 Imperial - SDG&E 

510 Imperial Valley Substation 230 kV bus :',..-1,:.,  Imperial - SDG&E 

561 Imperial Valley Sub 230 kV bus 200 Imperial - SDG&E 

565 Carlton Hills 138 kV 100 Non-CREZ 

574 Otay Mesa Sub 230 kV Bus 303 Non-CREZ 

59.. Imperial Valley Sub 230 kV bus 150 Imperial - SDG&E 

608 Imperial Valley Sub 230 kV bus 250 Imperial - SDG&E 

Total MW 3753 
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Table 6.4: Shift Factors by CREZ 

Shift Factors and Dispatch by CREZ 
. 	.. 

Limiting Facihty 
Path 43 (North of SONGS) 

Contingency 
Normal 

PMAX Shift Factors PGEN 

Imperial - SDG&E 1924 0.26 868.6 

San Diego South 761 0.33 275.5 

Non-CREZ 1068 0.59 - 0.42 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-state studies identified thermal overloads 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 operate at maximum rated 
output at all times without adverse system impacts, especially during the times and seasons not 
studied in the Phase II Re-Study. 

A 2015 Heavy Summer power flow base case was used for the analysis in the Phase II Re-
Study. The Phase II 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 + losses) 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 11D. IlD's area export matched the WECC Heavy 
Summer approved base case (14hs3sa.sav). CFE requested an import (SDGE to 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 ll Re-Study. 
The Light Load case modeled all CAISO approved projects in the SDG&E area. The 
SDG&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. 
110's area export matched the WECC 2014 Light Autumn approved base case (141alsa.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 topology of other WECC areas replicated the 14Ialsa.say. 

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. 

CAISO 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 
modeled 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 Identified RNUs Modeled in the Reliability Study 

Description of Upgrade 

Participate in existing Clay Mesa Energy Center Generator SPS 
for N-1 and N-2 contingencies 

Table 7.2: Deliverability Assessment Identified DNUs Modeled in the Reliability Study 

Description of Upgrade 

Reconfigure Th23041 and TL23042 at Miguel Substation to 
create two (Ray Mesa-Miguel 230 kV tines 

7.2 	Reliability Study Steady-State Results 

SDG&E's Reliability Study dispatched all C1C2 Projects regardless 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. 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 Boulevard East Substation and ECO 138 kV bus 
are limited due to the continuous loading limit of 392 MVA on the single ECU 2301138 
kV transformer bank. An accompanying SPS will be implemented to trip this generation 
to prevent the ECO 230/138 kV transformer bank from overloading 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 EGO 138 
kV bus may overload the ECO 230/138 kV transformer bank. Cl C2 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. 

0189 and 0215, have In-Service Dales beyond 2016. The In-Service Dates are 2016 and 2020. 
p 	Ely :".J i Drtf 0215 were modeled in the case and not dispatched to represard the dispatch 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 Valley Substation 
and C493 combined, 1,944 MW Heavy Summer or 1,544 MW Light Load, is the limit to 
adhere to the Path 43 flow limit. 

7.2.1 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 injecting into the 138 kV side of the ECO 138/230 kV 
transformer, at Boulevard Substation and the ECO 138 kV bus, overload 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 

1 Implement an SPS to protect ECO 2301138 kV transformer bank 
for overload or outage 

7.2.2 Steady-State Voltage Results in SDG&E System 

No steady-state voltage violations were observed in the SDG&E transmission system 
due to the addition of the Cl C2 Projects. 

7.2.3 Steady-State Reactive Power Deficiency Analysis Results 

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

7.2.4 Affected Systems 

Due to the IV SPS and the Otay Mesa SPS. no thermal overloads were identified in the 
IID or CFE transmissions as a result 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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Eli 	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 Affected System Operator to perform. 
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9. 	Transient Stability Analysis 

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

The results from the original study are still valid. See original Group Report dated August 24, 
2011. 
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11. Post-Transient Reactive Power Deficiency Analysis 

The results 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 results described in 
Sections 6-11, are as follows. 

12A 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). 

12.2 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 Miguel 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 

12.3 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 congestion management system which can increase processing time to a 
point 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 Energ 
Center to protect CI=E's transmission system in the event of an N-2 
contingency of the Otay Mesa-Miguel/Bay Blvd Tap-Bay Blvd 230 Icy 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 Cl C2 
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 IlD'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 Cl C2 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 1.400 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 Valley generation tripping SPS. 
It should be assumed that any generation which would 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 Powerlink, and the Imperial Valley 
Substation will be subject to this SPS. The details are provided in Appendix 
A. 

All new SPSs and modifications to 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 
outage SPS 

In the event of the N-1 contingency of the 5001230 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 ECO substations will participate in gerieraion reduction 
and this SPS. 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 overload 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. 
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12.3.2 Mitigation for Steady-State Voltage Violation 

There were no steady-state voltage violations identified to mitigate. 

12.3.3 Mitigation for Short Circuit Duty 

These: were no overstressed circuit breakers in SDG&E's transmission system due to 
The el(-7,2 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 reactors (2.9-3.0 ohm) 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 
she connection of the series reactor 

O. Install associated structures 

E. 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 were no post-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 i)o reactive power 
deficiency 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 violations 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 0.95 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 9.6.1. 
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13. Environmental Evaluation!Permitting 

The information in this section did not change 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 reflect the 
unique circumstances of a project. The customized costs include: anticipated land 
acquisition costs, environmental mitigation, licensing/permitting, looping lines into 
substations, new switchyards, substation upgrades not included in unit costs, and PTO'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 all the Network Upgrades required for mitigation before the requested 
Commercial Operation Dates of the projects in the cluster 

Some of the projects also require Reliability Network Upgrades to accommodate 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 
details are presented in the Individual Project Reports for applicable projects. 

Costs for each generation project are confidential and are not published in this Group 
Report. Each IC is also receiving an Individual Project Report (Appendix A), specific cn11. 
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: (a) 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 Reliability Network Upgrades, the cost will 
be assigned pro rata on the basis of the maximum megawatt electrical output of each 
proposed new Large Generating Facility or the amount of megawatt 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" interconnect (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 for the protection and communication equipment to 
interface 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 Upgrades 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 0102 
Projects evaluated  as a cluster is 	 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 Interconnection Customers will include the PTO's Interconnection 
Facilities and Network 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 

Type of 
1iparthte 

  

Estimated Estimated 

	

-Cost x 	Time to 

	

1,000 	Construct 

	

(fkota  I) 	(Note 2) 

Upgrade 

 

  

12 Months 

Protection and communication equipment to interface 
between SDG&E and projects 
(Note 6) 

SDG&E protection and communication equipment for 
ECO Substation (assumed installed with higher-queued 
projects) 
(Note 5) 

Protection and communication equipment to interface 
between SDG&E and projects (included in IV SPS cost) 
(Note 6) 

SDG&E protection and communication equipment for 
Imperial Valley Substation, ECO Substation, and C493 
switchyard 
(Note 5) 

12 Months 

Participate in 
existing imperial 
Valley SPS for 
multiple N-1 and N-
2 contingencies 
(Notes 3 & 4) 

Participate in 
proposed ECO 
500/230 kV 
transformer bank 
outage SPS 
(Note 3) 

Reliability 

Network 

Upgrades 

Implement an SPS 
to protect ECO 
2301138 kV 
transformer bank 
for overload or 
outage 

(Note 3) 

SEIG&E protection arid cornrounicitt41 equipment for 
ECO Substebon and Sauleve I d 
Fir Sabstatinn 
mto)e 5) 

Protection and communication equipment to interface 
between SDG&E and projects (included in IV SPS cost) 
(Note 6) 

12 Months 

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

Delivery 
Network 
Upgrades 

Reconfigure 
T1_23041 and 
TL23042 at Miguel 
Substation to 
create two Otay 
Mesa-Miguel 230 
kV lines 

Participate in 
existing Otay Mesa 
Energy Center 
Generator SPS for 
N-1 and N-2 
contingencies 
(Note 3) 

SOME Wile:Vivi 490 C3DITLITIODLIFliOrk 	ent for 
Miguel Spki5teilion and Okay filise Weedy installed) 
..11,10(0 5) 

Protection and communication equipment to interface 
between SDG&E and projects 
(Note 6) 

• Install Xisingle plum 	 teactors (2 9-3 0 
awn) al Clay 4 in the Okay 	Swetrward 

▪ Cartiffle! senes reactors to &id Otay Mesa-Tijuana 230 
KV line (71130401 

• Fe-arrange terrnmellen of T1_24411 In Otay Mesa 
Switchyard to amornmodata the connection of the 

Eirles70.4Ctes 

• Ir 1111 assnciarArd APIJMNIN 

• praleCiMel 

For TL23041. °ley Mese-Muguel•Sycainare 230 kV line 
• inktak 1-20. kV Ofeaker, 2-230 kV disconnects, and 

relaying 
• install a new analoT-hotterl de.aAancl steel pole 
• Install appiorrnalely 13.00 feet of buridled 900 

ACZS0AVIl. 
For 71_23042. Mig4ei.Otrw Mese•Bray Boulevard 230 kV 
me 
• trittall 1-2'33 kV breaker arid relaying 

12 Months 

18 Months 

18 Months Total 
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Notes For Table 14.1 

Note 1: Estimated costs in as year spent" dollars and in thousands al dollars. excluding Allowance for Funds Used Doing 
Construction (AFUDC). Estimated costs include land purchases and licensing/permitting costs, when appropriate. 

Note 2: Time to construct estimates include line for licensingrpermilting, when appropriate The estimated tine to construct 
is for a typical pmject; corxstmclion duration may change due to the number of projects sinultaneously 
construction kfullVe Projects impact resources, system outage avadabffity. and envionnwsital windows of 
construction, A key assumption is SIDG&E will need to obtain CMG licensing and regulakmy approvafs prior ID 
design, procurement, and construction of the proposed facilities. The lime to constrict is not cumulative. 

!Vote .9. Per CAlSO guilettnes, all Special Protection Systems are classified as Reliabilly Network Upgrades because their 
cost is less than $1 million per project. This is to prevent overburdening of CA:SO.5 congestion management 
system which can increase processing time to a point that could create reliability caverns. 

Note 4: The existing imperial Valley SPS protects SDG&E. CFE, and 110 following various N-1 and N-2 confiigencies. Al 
new SPSs and modifications to existing SPSs am subject to review by Affected System Operators. members oleic 
Imperial Valley RAS Technical Committee. and review and approval by the WECC RASRS. 

Note 5.  The SPS cost includes the equipment on the PTO's system. This is a one-time setup and equipment cost. 
The SPS cost does not include any control, protection, andror hber-optic communication costs at the projects' may. 

Nate Cs' The SPS cost includes project-specific equipment required on the PTO's system for interface with the 
projects, as well as equipment provided to the projects for installation at the projects' facility. Additional 
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 Affected 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 IID transmission systems as a result of the addition of 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. 

CFE was identified as an Affected System in the short circuit analysis due to the Delivery 
Network Upgrade reconfiguring 1123041 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 duty 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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116. 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 Cl C2 Phase II 
Appendix C 

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

Steady-State Power Flow Results: 
Thermal and Voltage 
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