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EXECUTIVE SUMMARY

PROJECT DESCRIPTION

Duke Energy South Bay, LLC. (“Duke”) requested San Diego Gas & Electric Company
(“SDG&E?”) perform an Interconnection Facilities Study (the “Study”) to interconnect its
new facility (“Project”) located at 990 Bay Blvd, Chula Vista, California. The proposed
project is a 650 MW repower project that will replace the existing South Bay generation
facilities. The proposed Project would be located west of Interstate 5 and south of the
existing South Bay Power Plant (see Figure 1). The property is referred to as the
former “LNG” property. Duke’s original application was received by the California
Independent System Operator (“CAISO”) and was accepted by SDG&E and CAISO with
an effective date of February 29, 2004.

PROJECT IN-SERVICE DATE

Duke’s application stated a proposed commercial operation date of January 2010. The
anticipated testing date is August 2009 (see Permitting and Scheduling discussion in
the Introduction and Objectives section).

INTERCONNECTION POINT

The generator interconnections would be at 69 kV, 138 kV, and 230 kV. The 69 kV and
138 kV transmission lines currently exist in the area and the 230 kV tie would be
provided via SDG&E’s future 230 kV transmission line scheduled for construction in
2007. The 69, 138, 230 kV substation is presently contemplated to be located on
property south of the existing South Bay Power Plant.

PROJECT CAPACITY

Duke’s application stated an interconnection net capacity of 650 MW (nominal rating) to
the interconnection point. The Project includes two 165 MW gas turbines and one 320
MW steam turbine for a total 650 MW of net generation capacity.

INTERCONNECTION FACILITIES STUDY DESCRIPTION

This Study constitutes an “Interconnection Facilities Study” in accordance with the
CAISO Tariff. CAISO will be responsible for approval of the final Study report provided
to Duke and the recommended plan of service articulated in this report.

This Study includes power flow, transient stability, post-transient voltage stability, and

short circuit analyses. In addition, an assessment of the impact this project may have

on the tax-exempt status of interest on Local Furnishing Bonds is included. The Study
identifies a transmission plan of service and provides corresponding cost estimates.
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Duke requested a sensitivity study to the modeling of generation ahead of them in the
CAISO Queue. The sensitivity modeled the Sycamore Canyon Combined Cycle
(SCCC) project (also known as ENPEX) not dispatched. The following two scenarios
were studied:

1. Sycamore Canyon Combined Cycle Project not dispatched.
2. Sycamore Canyon Combined Cycle Project dispatched to 750 MW.

INTERCONNECTION FACILITY STUDY CONCLUSIONS
The Study was conducted by applying the CAISO Grid Planning Criteria, which includes
the WECC Reliability Criteria and the NERC Planning Standards.

As described, Duke requested a sensitivity to the generation ahead of them in the
CAISO queue. There were two (2) NERC/CAISO Category B overloads caused by the
addition of the Duke Project when SCCC was not dispatched. These overloads are the
Sycamore Canyon — Miguel Tap 230 kV line, and Sycamore Canyon bank 70 230/69 kV
transformer.

There were three (3) NERC/CAISO Category B overloads caused by the addition of the
Duke Project when SCCC was dispatched to 750 MW. These overloads are Sycamore
Canyon bank 70, Eastgate — Rose Canyon 69 kV line, and Sycamore Canyon — Carlton
Hills Tap 138 kV line.

There will be no capital projects proposed for these overloads. Mitigations for these
overloads are outlined in the power flow results section of this report.

The cost estimates to interconnect Duke’s project are based on the use of AlS (air
insulated substation) construction. At the time the Memorandum of Understanding
between SDG&E and the City of Chula Vista was signed, SDG&E contemplated, for its
own use in serving its customers, a relocated South Bay Substation comprising 230
kV/69 KV facilities. The footprint for the new substation, currently represented by Duke,
does not appear to be sufficient to accommodate all necessary facilities using AlS
construction for all three voltage levels. To accommodate the 138 kV facilities, SDG&E
would need a larger substation footprint and the City would be obligated under the MOU
to provide a larger parcel of land for these facilities. If the City does not provide an
adequately sized footprint, it most likely will be necessary to construct the 230 kV
switchyard using GIS (gas insulated substation) technology to accommodate all
necessary interconnection facilities. SDG&E and Duke collaborated on a conceptual
substation layout (Figure 2) using GIS equipment for the 230kV switchyard. If it is
necessary to construct a 230 kV switchyard using GIS technology, the differential in
cost between GIS construction and AlS construction would be the responsibility of
Duke. SDG&E would request that Duke make an advance in aid of construction for this
cost differential that would not be refundable.

All facilities required to directly interconnect the generators are considered Direct
Assignment Facilities.
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The use of the terms “Direct Assignment Facilities”, “Reliability Upgrades,” and “Delivery
Upgrades” in this report are consistent with the definitions and uses of those terms in
the CAIS1O Tariff currently in effect. Refer to Appendix A - Definitions for an explanation
of terms".

The estimated cost to interconnect the Duke Project is $63.4 million, consisting of
Reliability Upgrades estimated at $45 million and Direct Assignment Facilities estimated
at $18.4 million. Only the 230 kV facilities that must be constructed are being
considered as Reliability Upgrades. The Direct Assignment Facilities estimate includes
$3 million to construct an interim overhead connection to the existing 69 kV and 138 kV
switchyards. If GIS technology is required for the 230kV switchyard, there will be an
additional non-refundable cost of $15 million.

The Study results and cost estimates presented in this report are preliminary and non-
binding.

Pursuant to the CAISO Tariff, Duke will be responsible for the cost of Direct Assignment
Facilities. Should SDG&E build these facilities on behalf of Duke, Duke will be required
to pay SDG&E in advance. Duke is obligated to fund the construction of the facilities
described as Reliability Upgrades. SDG&E will build the improvements and, upon the
commercial operation of the Duke Project, Duke shall be entitled to a repayment subject
to applicable CAISO Tariff provisions, equal to the total amount paid to SDG&E for the
cost of the Reliability Upgrades plus interest. If Duke elects not to fund Reliability
Upgrades, SDG&E is under no obligation to construct the improvements.

The current pro forma Large Generator Interconnection Agreement states that all
payments or property transfers made to a Participating Transmission Owner for the
installation of Direct Assignment Facilities and Network Upgrades shall be non-taxable,
subject to compliance with applicable IRS rulings. SDG&E has not included a tax
markup in the estimated costs provided in this report.

Because there are numerous possible system conditions that could be studied, the
Study results should be considered valid only for the indicated study assumptions.

The transient stability and post-transient voltage stability studies were performed for
selected contingencies within the vicinity of the project. The WECC/NERC Reliability
and Performance Criteria were applied to both the SDG&E internal transmission system
and the external WECC transmission system. The study results showed that the WECC

' FERC issued an Order effective July 1, 2005 regarding implementation of FERC Orders
2003, 2003-A, and 2003-B concerning a standardized pro forma interconnection procedure and
agreement, CAISO and SDG&E filed interim procedures and a standardized interconnection
agreement on August 30, 2005. Additionally, CAISO and SDG&E filed centralized
interconnection procedures and a revised standardized interconnection agreement on
November 1, 2005, which became effective June 23, 2006 pursuant to the order FERC issued May 24,
2006.
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transmission system remained stable for all contingency simulations and no criteria
violations were found.

The short circuit analysis identified no overstressed breakers requiring upgrades due to
the Duke interconnection to SDG&E’s transmission system.

An assessment has determined that some aspects of this Project may impact the tax-
exempt status of the interest on outstanding Local Furnishing Bonds (LFBs). Upon
signing a Large Generator Interconnection Agreement, SDG&E will work with Duke to
prepare and file an Application for Interconnection and Order for a Transmission Order
pursuant to Section 211 of the Federal Power Act. The purpose of this Application will
be to prevent a loss of any such tax exempt status of interest on the LFBs as a result of
SDG&E providing interconnection and transmission service to Duke. Separately,
SDG&E has completed its assessment in the 2010 time period to determine whether
electric energy from the Duke Project in combination with other local generation may
cause an actual or deemed cumulative annual net outbound flow of electric energy from
SDG&E’s wholly-owned electric facilities in San Diego, Orange and Imperial Counties in
violation of the Encumbrances set forth in SDG&E’s Appendix B to the Transmission
Control Agreement with the CAISO. Our analysis reflects that the flows over these
points of interconnection are expected to remain in-bound on a net annual basis with
the addition of the Duke project.
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INTRODUCTION AND OBJECTIVES

Pursuant to Duke’s Interconnection Application and completion of a System Impact
Study, SDG&E conducted an Interconnection Facilities Study to interconnect a 650 MW
combined cycle generation station that consists of two 165 MW (net output) gas
turbines (GT) and one 320 MW (net output) steam turbine. Duke proposed that one GT
will be interconnected at 69 kV, one GT will be interconnected at 138 kV, and the steam
turbine will be interconnected to a new 230 kV switchyard near the proposed generating
facility. The Study analyzes the interconnection of the Project, using the proposed
configuration, with a maximum net output of 650 MW to the SDG&E transmission
system and assuming that it will have an adequately sized substation footprint based on
SDG&E’s customary design, cost, and construction practices. Refer to Figure 1: Duke
Project Vicinity Map, Figure 2: Duke Project Conceptual Substation Layout, Figure 3:
Duke Project Conceptual Substation One-Line - Initial Design, and Figure 4: Duke
Project Conceptual Substation One-Line - Ultimate Design for interconnection details.

Figure 1 shows the corridor where SDG&E proposes to construct the 230 kV
transmission line as part of SDG&E’s Otay Mesa Power Purchase Agreement
transmission line project. The Duke proposal would interconnect the steam turbine
generator into this line at the location described. A 69 kV switchyard and a 138 kV
switchyard with transformation would be located generally on or adjacent to the LNG
property cohabitating with the new 230 kV switchyard and the Duke’s proposed
combined cycle plant (see Figure 2).

PERMITTING AND SCHEDULING

The length of time required for environmental and permitting processes for new
transmission or transmission upgrades is uncertain. It depends on many factors,
including whether exemption(s) can be obtained from the California Public Utilities
Commission’s (CPUC’s) G.O. 131-D Certificate of Public Convenience and Necessity
(CPCN) process or the CPUC’s Permit To Construct (PTC) process. The outcome of
these processes could increase cost, as well as delay the in-service date. Absent an
exemption, the process of obtaining CPUC’s approval could take two years or more.

SDG&E believes that the ability to obtain exemptions from the CPCN and PTC
processes (in which case an advice letter filing with the CPUC may be sufficient for
obtaining the CPUC’s approval to proceed with construction) will be enhanced if Duke
includes in its application to the appropriate permitting agencies (i.e. CEC) the full scope
of transmission and substation additions and upgrades that will be part of the Project.

Duke should also be aware that once the necessary environmental review and permits
are obtained, lead time will be required for SDG&E to procure and construct the
interconnection facilities. At this time, SDG&E expects that the procurement and
construction period for these upgrades will be a minimum of two years from the date all
regulatory and environmental permits are obtained and Duke’s funding obligations are
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accepted by SDG&E. The procurement and construction period also depends on which
facilities Duke elects to fund. For the purposes of cost estimating, it is assumed that
sufficient suitable pre-graded land acceptable to SDG&E (including environmental state
and land entitlements) for the SDG&E substation facilities is available. The design and
equipment procurement process can start after the funds are received by SDG&E to
cover the design and equipment purchases. Construction can start after receipt of the
CPUC approval and additional funds are received by SDG&E for the construction
activities.. The installation of these facilities is contingent on obtaining binding
commitments acceptable to SDG&E for the land and easements necessary for it to
construct, operate, and maintain the new equipment. SDG&E believes that Duke can
assist in obtaining these commitments.

Should Duke choose to modify or change the information provided in the
Interconnection Application (i.e. generator information), it may result in the need to
update and/or modify the Study, cause a significant delay in completing the Study, and
result in additional study costs.

Per Duke’s inquiry SDG&E confirmed that an interim connection to the existing 138 \69
kV switchyard at South Bay could be accommodated if construction of the new facilities
was not complete at the same time as the Duke Project. The interim configuration
would be electrically identical to the interconnection studied; therefore, the CAISO
confirmed that an interim configuration, if required, would not be cause for a re-study of
the Project.

The Direct Assignment Facilities requirements in the transmission plan of service were
developed on the basis that the full interconnection capacity requested by Duke can be
delivered to the first point of interconnection with the SDG&E system under normal
operating conditions. However, even with Direct Assignment Facilities and Reliability
Upgrades there could be transmission congestion limits that would require the CAISO to
constrain the output on the proposed generating plant.
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Figure 1: Duke Project Vicinity Map
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Figure 2: Duke Project Conceptual Substation Layout
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Figure 3: Duke Project Conceptual Substation One-Line* — Initial Design

* This layout does not necessarily represent SDG&E’s final plan of service for the relocated switchyard.

Page 11



Duke Interconnection Facilities Study Final Report — December 1, 2006
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STUDY RESULTS AND PLAN OF SERVICE
DEVELOPMENT

Power flow analysis results have been provided in Appendix B — Power Flow
Summary to show the anticipated flows on affected SDG&E transmission lines
for NERC Category A, Category B and selected Category C and D conditions.

The cases that were developed simulate the SDG&E system with all planned
transmission elements in-service for the 2010 benchmark case. The heavy
summer cases include high import and low generation dispatch scenarios with
heavy system load to reflect stressed system conditions.

This Study investigated compliance with NERC/CAISO Category A, B, and C
criteria. Duke requested a sensitivity that did not include the dispatch of the
Sycamore Canyon Combined Cycle (SCCC) project. Thus, two power flow
cases were developed — one case with SCCC not dispatched and one case with
SCCC dispatched to 750 MW.

Power Flow Results

The power flow analysis studied all voltage level contingencies in the SDG&E
transmission system for both scenarios. These results are valid only for the
system configuration as modeled in this study and may not apply to future
transmission system upgrades. For the purposes of this study, cases 6 & 7 are
most appropriate, as this is how the SDG&E system would operate, since
SDG&E traditionally imports a significant amount of power from outside its
system. Case 8 as performed in this Study is merely a sensitivity, as this case
has all QF generation turned off. This is not how the system would be operated
under peak load conditions. Qualifying Facilities are only offline during the off-
season, when it is not economical for these units to run, as they are must-take
units.

There were no NERC/CAISO Category A normal overloads caused solely by the
addition of the Duke Project for any of the studied scenarios.

There were two (2) NERC/CAISO Category B overloads caused by the addition
of the Duke Project when SCCC was not dispatched. These overloads are the
Sycamore Canyon — Miguel Tap 230 kV line, and Sycamore Canyon bank 70
230/69 kV transformer.

1. The transformer is overloaded by 0.5% of its emergency rating for the
outage of the other 230/69 kV transformer, but does not appear under
certain operating conditions. If the taps on the transformers at 3R or
higher, and the Los Coches capacitors are turned on, the overload does
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not appear. In addition, this overload also appears in many pre-cases,
thus there will be no capital project proposed for this overload.

2. The Sycamore Canyon — Miguel Tap 230 kV line overloads by 4.3% of its
emergency rating for the outage of the South Bay — Silvergate 230 kV line.
Due to its sensitivity to generation dispatch, and the fact that an SPS can
mitigate this overload, there will be no capital project proposed for this
overload. This overload may occur for import and load levels as low as
2850 MW and 4300 MW, respectively.

The SPS needed to mitigate the Sycamore Canyon — Miguel Tap 230 kV line
overload would trip generation at either Otay Mesa or South Bay post
contingency.

In addition, there are several lines that operate near their continuous ratings, and
during the course of daily operation, lines may be out of service that cause these
highly loaded lines to exceed their ratings. If this were to occur plant dispatch
may be limited in these instances.

There were three (3) NERC/CAISO Category B overloads caused by the addition
of the Duke Project when SCCC was dispatched to 750 MW.

1. Sycamore Canyon bank 70 overloads by 0.9% of its emergency rating for
the loss of the other 230/69 kV transformer at Sycamore Canyon in case
2. Again, as noted above, this overload does not appear under certain
operating conditions and it also appears in many pre-cases. There will
be no capital project proposed for this overload.

2. The Eastgate — Rose Canyon 69 kV line overloads by 2.1% for the
outage of the Penasquitos — Rose Canyon 69 kV line. The dispatch in
this case is not typical of how the system would be operated, as every
generator in the SDG&E basin is at full output. In addition, this line is
only rated at 50.3 MVA and will likely be a future grid assessment project.
There will be no capital project proposed for this overload at this time.

3. The Sycamore Canyon — Carlton Hills Tap 138 kV line exceeds its
emergency rating by 8.9% for the outage of SWPL followed by SPS 6.6.
This overload will be eliminated as part of a reconfiguration of TL 13821
and TL 13822. This overload has been seen in other SDG&E studies,
and will not be charged to the South Bay Project.

The SCCC developer filed an Interconnection Application that pre-dates the
Duke Interconnection Application to the CAISO. The SCCC application is still
active and maintains a higher position in the CAISO Interconnection Queue. If
the SCCC developer fails to construct or the project is removed from its current
queue position by the CAISO, the high loading would not occur.
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These conclusions are subject to the assumptions and conditions reflected in this
Study.

Transient Stability Results

The power flow case for Alternative 6 created for the thermal load flow study was
used for the transient stability simulations. The case was modeled with high
import at Miguel and high levels of generation dispatched in SDG&E’s southern
area. The customer provided the proposed generator’'s dynamic data for
modeling purposes.

Transient stability simulations were performed with selected contingencies within
the vicinity of the project. The WECC/NERC Reliability and Performance Criteria
were applied to both the SDG&E internal transmission system and the remaining
external WECC transmission system. This study also includes the simulations
with six cycle faults at South Bay 230 kV, 138 kV, and 69 kV buses. The study
results showed that the SDG&E internal transmission system and the external
WECC transmission system remained stable and there were no criteria violations
due to the project. The Worst Condition Analysis (WCA) processor, available
within the General Electric Power Systems Dynamic Simulations (PSDS)
software package, was used to track and record any frequency and transient
voltage dip violations from the channel output files. No frequency and voltage
violations were recorded from the study.

Stability model assumptions, a list of contingencies, and transient stability plots
are in Appendix C.
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Post-Transient Voltage Stability Results

The Alternative 6 power flow case was used for the post-transient voltage
stability studies. The Power Systems Analysis Software (PSAS) EPCL Tools
was set up for this study. The simulations were performed with the pre-Project
and post-Project conditions. The existing South Bay generation plant was
modeled in the pre-Project power flow case. For the post-Project case, the
power flow case was updated with the new proposed South Bay generation
plant. Post-transient voltage stability simulations were performed for selected
contingencies within the vicinity of the project. This study closely followed the
WECC Post-Transient Voltage Stability methodology and criteria. The post-
transient voltage stability simulations were performed with SDG&E’s 2010 heavy
summer peak for the selected contingencies. Governor power flow simulations
were performed by increasing SDG&E’s load to 105% of the peak load for
selected N-1 contingencies and 102.5% of the peak load for selected N-2
contingencies. The study results showed that no voltage violations were found
and governor power flows were solved for all the contingency simulations.

A list of contingencies used for the post-transient voltage analysis is in Appendix
D.

Short Circuit Results

SDG&E conducted detailed short circuit studies with three line-to-ground and
single line-to-ground faults to examine the impact of the Duke Project on the
system. The Aspen Version 9.0 program was used for conducting the short

circuit study.

Based on SDG&E’s planning criteria, an overstress of 115% of short circuit duty
(nameplate rating) is permissible for existing non-generator substation breakers,
230 kV and below, and 100% of short circuit duty for existing generator breakers.

Two scenarios were studied:

1. Pre-Project (without Duke)
2. Post-Project (with Duke)

Three line-to-ground (3LG) and single line-to-ground (SLG) faults were simulated
with and without the project at all busses in the system, 69 kV and above. Table
3 summarizes the fault duties for busses in the vicinity of the project. The one-
line plots for these busses are shown in Appendix E — Short Circuit Results.
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Table 3: 3LG and SLG Fault Duties for Selected Busses

Pre-Project Post-Project
Faulted Bus Breaker Max 3LG Max SLG Max 3LG Max SLG
Rating Bus Fault Bus Fault Bus Fault Bus Fault
(kAmps) (kAmps) (kAmps) (kAmps) (kAmps)
South Bay 69 kV 38-42 27.0 271 22.4 231
South Bay 138 kV 37 -42 27.8 28.8 20.1 15.4
South Bay 230 kV N/A 21.9 14.6 22.3 16.9

No overstressed breakers have been identified as a result of the Duke
interconnection.

Local Furnishing Bonds

SDG&E has financed substantial portions of its transmission and distribution
systems with proceeds from $687,000,000 of outstanding Local Furnishing
Bonds (LFB) issued by the City of San Diego and the City of Chula Vista.
Interest on these bonds is tax-exempt. Pursuant to applicable IRS private letter
rulings, if the proposed Project would cause impairment of the tax-exempt
interest on these bonds, Duke would pay any resulting costs to SDG&E in
mitigating the impairment to the continued tax-exempt status of interest on the
LFBs (an “Impairment”).

SDG&E has determined that if Duke requires the installation and operation (i) of
138 kV facilities in the relocated South Bay Substation or (ii) of 230 kV facilities
using GIS (gas insulated substation) technology to accommodate all
interconnection facilities, an Impairment of the LFBs may occur if Duke does not
sell the Project’s electric output to SDG&E. This Impairment may result from
SDG&E constructing the 138 kV facilities and the 230 kV facilities using GIS
technology sooner, larger, more costly, or of a different design than SDG&E
would undertake solely to service its local furnishing customers.

As contemplated by the ISO Tariff and SDG&E’s Transmission Owner Tariff,
SDG&E will work with Duke to prepare and file an Application for Interconnection
and Order for a Transmission Order pursuant to Section 211 of the Federal
Power Act. This filing will be made after the Large Generator Interconnection
Agreement is signed. The purpose of this Application will be to prevent a loss of
any such tax exempt status of interest on the LFBs (as well as preventing a loss
of SDG&E’s ability to deduct interest expense on the LFBs for tax purposes) as a
result of SDG&E providing interconnection and transmission service to Duke, and
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thereby to enable SDG&E to provide the service consistent with certain bond
covenants given by SDG&E for the benefit of the owners of those LFBs. By this
means, SDG&E will concur in the Application, confirm the factual statements
made therein by Duke based on representations by SDG&E, and will waive its
rights to a prior request and an evidentiary hearing under Section 211(a) and to a
proposed order under Section 212(c), if the Commission issues an order
substantially in the form requested.

Separately, SDG&E has completed its assessment in the 2010 time period to
determine whether electric energy from the Duke Project in combination with
other local generation may cause an actual or deemed cumulative annual net
outbound flow of electric energy from SDG&E’s wholly-owned electric facilities in
San Diego, Orange and Imperial Counties in violation of the Encumbrances set
forth in SDG&E’s Appendix B to the Transmission Control Agreement with the
CAISO. To complete this assessment, SDG&E has utilized ABB’s Grid View
software, a market simulation tool, to model the net energy flow into the SDG&E
service territory. Our analysis reflects that the flows over these points of
interconnection are expected to remain in-bound on a net annual basis with the
addition of the Duke project.

However, if in the future the dispatch of electric energy by owners of existing and
new generation located in the San Diego that is not sold to SDG&E for service to
its local furnishing customers, SDG&E may be required to effect a tax call on the
LFBs in the absence of remedial measures that prevent annual net outbound
flows from SDG&E's local transmission and distribution system, as contemplated
by SDG&E’s Appendix B to the Transmission Control Agreement (“TCA”) with the
CAISO. Under the CAISO Tariff and TCA, however, the CAISO is obligated to
affect such remedial measures to avoid an Impairment that would otherwise
trigger a tax call. Such remedial measures, for example, would be undertaken by
the CAISO through rejection of schedules or bid protocols sufficient to avoid net
annual outbound flows resulting from the Duke Project and other generation
within the San Diego basin not utilized to service local furnishing customers,
subject to the annual net importer limitation.

Cost Estimates

Based on the Study results, Table 4 summarizes the scope of transmission
reinforcements and associated cost estimates for interconnection of the Project.
Though there were no Delivery Upgrades identified in this Study, Duke will be
subject to any dispatch constraints that may be required according to CAISO
congestion management protocols.

Cost and construction schedule estimates assume that SDG&E can obtain
necessary rights to access and construct required facilities.
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Table 4: Direct Assignment Cost Estimates and assumptions

69 kV (UG) 138 kV (UG) 230 kV (UG)
Distance (ft.) 705 980 365
Rating (MVA) 200 200 400
Rating (Amps) 1966 1207 1145
Cost ($k) 6650 6600 2150

The costs in Table 4 reflect a 2010 in-service date. In addition to the costs
identified in Table 4, an additional $3 million will may be required to make an
interim overhead connection to the existing South Bay Substation if a relocated
substation is not constructed before the new South Bay Power Plant. This brings
the direct assignment total cost to $18.4 million.

The cost estimate for the 230 kV switchyard and loop-in includes the 230 kV
equipment depicted in Figure 3. This cost does not include the 138 kV and 69 kV
facilities depicted in Figure3. This cost breaks down as shown in Table 5:

Table 5: 230 kV Substation Cost estimate breakdown

GIS Substation

Item Cost(x$1000)
Equipment $22,340
Engineering $9,809
Construction $19,754
Loop-in of TL 23042 $8,400
GIS Total $60,303
AIS Substation
Equipment $9,716
Engineering $7,181
Construction $19,749
Loop-in of TL 23042 $8,400
AIS Total $45,046

If it is necessary to construct a 230 kV switchyard using GIS technology, the
differential in cost between GIS construction and AlS (air insulated substation)
construction would be the responsibility of Duke. SDG&E would request that
Duke make an advance in aid of construction for this cost differential that would
not be refundable. The cost differential is estimated at $15 million as indicated in

the table above.
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BASE CASE ASSUMPTIONS

The pre-project case (benchmark case) was based on the power flow cases used
by SDG&E for its own internal system planning studies and includes the most
recently available WECC power flow models. Duke’s proposed commercial
operation date is January 2010. Thus, a 2010 Heavy Summer scenario was
modeled for the Study based on the case used by SDG&E for its own internal
transmission expansion studies. The power flow case developed within the
CAISO Stakeholder process in 2005 is being used as the pre-Project case. A set
of projects needed by SDG&E due to its internal system load growth, new
generator interconnection requests ahead of the Duke Project in the CAISO’s
Queue, and inter-regional transmission expansion planning (the WECC planning
process), was established in the 2005 Stakeholder process. This provided a
benchmark upon which to perform these generation interconnection studies.

The SDG&E Load and Resource Tables for all power flow cases are included in
Appendix G.

Power Flow Database
1. Pre-Project

Duke requested, and it is consistent with SDG&E’s plans, that this
Interconnection Facilities Study includes the Sunrise Powerlink Project.
The Sunrise Powerlink Project consists of a major 500 kV transmission
line terminating at SDG&E’s existing Imperial Valley Substation and at a
proposed 500/230 kV substation called Central. The Central Substation
provides the transformation to 230 kV and the interconnection with the
existing SDG&E transmission grid at Sycamore Canyon.

2. Post-Project

The post-project model includes the pre-project model and the addition of
the Duke 650 MW combined cycle project. This includes an additional
230 kV bus looping the SDG&E proposed 230 kV transmission line that
interconnects the 320 MW steam turbine generator. Figure 5: 2010 South
Bay Area Transmission System provides a conceptual one-line diagram
illustrating the 2010 transmission system in the area of the South Bay
Power Plant.
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SDG&E Bulk Power System - Southern System
Escondido
Encina
g} ﬁ\} Central To IV
Palomar
. Sycamore
Penasquitos scee
Old Town Mission o CTTT
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ﬂ] Miguel
South Bay To IV
é\/) Otay Mesa
138 kV
230 kV
500 kV
Tijuana

Figure 5: 2010 South Bay Area Transmission System
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3. Reliability Criteria

A system reliability evaluation consists primarily of determining if thermal
overloads exist, that voltages are within criteria (not too high or low), and
that the system is stable (the system should not oscillate excessively and
generators should remain synchronized with one another). Additional
criteria may include assurance that there is sufficient reactive power
available. Evaluation of these criteria must be conducted for credible
‘emergency” conditions that the system might sustain, such as loss of a
single or double circuit line, a transformer, or a combination of these
facilities.

Power Flow

The Study was conducted by applying the CAISO Grid Planning Criteria,
which includes the WECC Reliability Criteria and the NERC Planning
Standards.

The following conditions were considered for the SDG&E system:

a. All facilities in service (N-O NERC/CAISO Category A)

b. All single contingencies including generators, lines and
transformers (N-1 NERC/CAISO Category B)

c. Credible double contingencies (N-2 NERC/CAISO Category
C): two lines on common structures or right-of-way,
substation common bay, and two generators at a common
switchyard

4. Study Methodology

This section of the report provides a summary of methods employed for
determining power flow results. This Study evaluates only the impact of
interconnecting the proposed Duke generation project.

Power Flow

Under the proposed configuration of the Duke interconnection, the system
is most stressed by dispatching generation internal to the SDG&E service
territory. Specifically, generators connected to the 230 kV transmission in
the southern portion of the SDG&E system were modeled at full output.
Therefore, SCCC, Palomar Energy (PEN), and Otay Mesa power plant,
were fully dispatched and the SDGE interchange was adjusted
accordingly.

Power flow analysis considers a snapshot in time where transformer tap
changers and static VAR devices have had time to adjust. Phase shifting
transformers were not allowed to move since the majority of WECC phase
shifting transformers have manual operation and a swing bus balances the
system during each contingency scenario.
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Traditional power flow analysis was used to evaluate thermal (and
voltage) performance of the system under NERC/CAISO Category A, B
and C criteria. Reported thermal overloads were limited to the condition
where a modeled transmission component is loaded over 100% of its
appropriate emergency MVA rating (MVA2, as entered in the power flow
database), and the incremental increase in component loading, between
pre-project and post-project, exceeds 1%.

NERC/CAISO Category A voltage violations were limited to the conditions
where per unit voltages are less than 0.95 or greater than 1.05.
NERC/CAISO Category B and Category C voltage violations were limited
to the conditions where, per unit voltages are less than 0.90 or greater
than 1.10. In addition, only voltage deviations greater than 5% between
the pre and post-contingency were recorded.

All power flow analyses were conducted with version 15.1 of General
Electric’s PSLF software.
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Stability Reliability and Performance Criteria

Performance of the transmission system is measured against the following
planning criteria: The California ISO Reliability Criteria, The Western Electricity
Coordinating Council Reliability Criteria, and the North American Electric
Reliability Criteria. Table 7 is an excerpt from WECC Reliability Criteria. The
reliability and performance criteria were applied to both SDG&E’s internal
transmission and the remaining external WECC transmission system.

Table 7: WECC Disturbance-Performance Table of Allowable Effects on

Other System
NERC& Outage Transient Min Transient Post transient
WECC Frequency Voltage Dip Frequency voltage deviation
Categories (outagelyr) Standard Standard standard (see Note 1
for)
A N/A N/A N/A N/A
B =0.33 Not to exceed Not to below Not to exceed 5% at
25% at load bus | 59.6HZ for 6 any bus
or 30% at non- cycles or more at a
load bus. Notto | load bus
exceed 20% for
more than 20
cycles at load
buses
C 0.033-0.33 Not to exceed Not to below Not to exceed 10%
30% at any load | 59.0HZ for 6 at any bus
bus. Not to cycles or more at a
exceed20% for load bus
more than 40
cycles at load
buses
D N/A N/A N/A N/A
Notes:

1. As an example in applying the WECC Disturbance-Performance Table, a
Category B disturbance in one system shall not cause a transient
voltage dip in another system that is greater than 20% for more than 20
cycles at load buses, or exceed 25% at load buses or 30% at non-load
buses at any time other than during the fault.
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Short Circuit Database

1. Pre-Project
The database for determining if any overstressed breakers exist pre-

project included all generation in the CAISO Queue in SDG&E’s service
territory that have applications pre-dating the proposed project.

2. Post-Project

From the pre-project case, a case was developed to simulate the Project
addition.
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STUDY ASSUMPTIONS

The following assumptions have been used during the course of this Study. The
Study results, recommendations, and cost estimates may vary if these
assumptions are changed.

1.

Unless specifically known, typical data for generators and associated
system upgrades such as lines, transformers, etc. were used for setting up
the power flow base cases and the short circuit database.

The power flow and short circuit analyses were based on the data
provided in the Interconnection Application and subsequent information.

SDGA&E has financed substantial portions of its transmission and
distribution systems with proceeds from Local Furnishing Bonds (also
known as Industrial Development Bonds or IDBs) issued by the City of
San Diego and the City of Chula Vista. Interest on these bonds is tax-
exempt. Pursuant to IRS requirements, if the proposed Project would
cause impairment of these bonds, the developer would need to mitigate
the resulting costs to SDG&E.

Any potential overloads or voltage problems that exist in the pre-project
case, but have not been aggravated by the generation interconnection,
have been ignored for the purpose of this Study.

Generators in the CAISO Queue that are interconnecting in SDG&E’s
service territory that will be in-service by the Project's commercial
operation date were modeled in the power flow. The CAISO Queue is
shown in Appendix F — CAISO Controlled Grid Generation Queue.

All prior generators in the Queue in SDG&E’s service territory were
modeled for the short circuit analysis.

The SDG&E document entitled, “Technical Standards for Load and Non-
SDG&E Owned Generator Interconnections” located on the SDG&E web
site provides additional information about the SDG&E technical standards.
The Project must meet SDG&E technical standards.
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TECHNICAL REQUIREMENTS/SPECIFICATIONS

These requirements are included but not limited to the following:

1.

The Project’s interconnection substation (the substation that is used to
interface the Project to the transmission system) must meet SDG&E
substation standards.

The SDG&E document entitled, “Technical Standards for Load and Non-
SDG&E Owned Generator Interconnections” located on the SDG&E web
site provides additional information about the SDG&E technical standards.
The Project must meet SDG&E technical standards.

It must be possible to automatically control the production from the Project
by a single remote signal so that it does not exceed a certain MW limit.
The production limit would recognize the dispatch limit provided by CAISO
or SDG&E, the presence of a contingency detection signal, and local
values of frequency and/or voltage. It will be possible to change the
control algorithms from time to time, if necessary.

The production must not at any time exceed the production limit by more
than five percent, and the one-minute average plant output will not exceed
the production limit.

The control will take place in a manner that it will be possible to control the
production quickly enough so that it can be reduced to below 20 percent of
the maximum power in less than two seconds.

CAISO/SDG&E may limit the operation and/or disconnect or require the
disconnection of a generating facility from the SDG&E system at any time,
with or without notice, in the event of an emergency or to correct unsafe
operating conditions. CAISO/SDG&E may also limit the operation and/or
disconnect or require the disconnection of a generation facility from the
SDG&E system upon the provision of reasonable notice:

a. To allow for routine maintenance, repairs or modifications to the
SDG&E system,

b. Upon CAISO/SDG&E’s determination that a facility is not in
compliance with protocol, or

c. Upon termination of the Interconnection Agreement.
Generating facilities will not inject Direct Current greater than 0.5% of

rated output current into the SDG&E system under either normal or
abnormal operating conditions.
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8. Starting or rapid load fluctuations on induction motors can adversely
impact SDG&E system voltage. Corrective step-switched capacitors or
other techniques may be necessary and may cause undesirable ferro-
resonance. When these countermeasures (e.g. additional capacitors) are
installed on the plant side of the interconnection point, SDG&E must
review these measures. Additional equipment may still be required to
resolve this problem.

9. The generator will contain a signal showing the status of the plant, e.g.
whether the plant has stopped due to lack of fuel (water), forced outage,
external signals, etc. Together with signals from the system operator and
local measurements (for instance, voltage and frequency) this signal will
be part of a logic managing the release of the generators for operation.
Signals and principles are arranged for the individual generation units.

10.The developer will provide values of harmonics currents created by the
generation facility at the Point of Interconnection to the SDG&E system.
These harmonics currents, expressed in percent of the total generated
current (15-minute demand) at the system frequency of 60 Hz
(fundamental), should be within the limits specified by IEEE Standard 519-
1992. These limits are a function of the short circuit duty level at the point
of delivery to the SDG&E system.

11.SDG&E requires that all generators connected to the SDG&E
transmission system:
a. Demonstrate low voltage ride-through capability and
b. Maintain an appropriate power factor within an acceptable range
consistent with CAISO tariff requirements

12. Communication, protection, and control facilities including telemetering
equipment will be required at the Project’s switchyard to provide status of
the 69, 138, and 230 kV circuit breakers and monitoring of the generator
output.

13.Per SDG&E “Technical Standards for load and Non-SDG&E Owned
Generator Interconnections, “all Participating Generators shall maintain
the CAISO specific voltage schedule at the transmission interconnection
points to the extent possible while operating within the power factor range
specified in their interconnection agreements or, for Regulatory Must-Take
Generation, Regulatory Must Run Generation and Reliability Must-Take
Generation consistent with existing obligations. For Generating Units, that
do not operate under one of these agreements, the minimum power factor
range will be within a band of 0.9 lag (producing VARs) and 0.95 lead
(absorbing VARs) power factors.
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14.The generators/project must be able to dynamically control the bus
voltage and maintaining it within a desired range within the capability of
the generator power factor defined above.

15.Any AC-DC-AC converter must be equipped with forced-commutated
inverters.

16.SDG&E reserves the right to measure the actual flicker and harmonic
levels before the interconnection can be allowed. If the measurements
show that actual flicker and harmonic levels do not meet SDG&E
standards during actual operation, then the plant will be disconnected until
mitigation measures are taken by the developer to resolve the flicker and
harmonic problems.
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Appendix A

Category A Contingency

Category B Contingency

Category C Contingency

Category D Contingency

Delivery Upgrade

Direct Assignment Facility

Reliability Upgrade

All facilities in service, no contingency.
Event resulting in the loss of a single element.

(The CAISO considers the loss of a critical generator
followed with redispatch of the remaining system
generation and the subsequent loss of any single
element as a Category B contingency.)

Event resulting in the loss of two or more (multiple)
elements.

Extreme event resulting in two or more (multiple)
elements removed or cascading out of service.

The transmission facilities, other than Direct
Assignment Facilities and Reliability Upgrades,
necessary to relieve constraints on the ISO Controlled
Grid and to ensure the delivery of energy from a New
Facility to load.

The transmission facilities necessary to physically and
electrically interconnect a New Facility Operator to the
ISO Controlled Grid at the point of interconnection.

The transmission facilities, other than Direct
Assignment Facilities, beyond the first point of
interconnection necessary to interconnect a New
Facility safely and reliably to the ISO Controlled Grid,
which would not have been necessary but for the
interconnection of a New Facility, including network
upgrades necessary to remedy short circuit or stability
problems resulting from the interconnection of a New
Facility to the ISO Controlled Grid. Reliability
Upgrades also include, consistent with WECC
practice, the facilities necessary to mitigate any
adverse impact a New Facility’s interconnection may
have on a path’s WECC path rating.
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Appendix B — Power Flow Summary
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Power Flow Plots

The following plots illustrate the pre and post case loading of transmission facilities that were identified as
overloads in the report. For each overload, the first plot is the pre-case, and the second is the post case.
The units used for all figures are MVA/% loading.

Plots 1&2: These show the pre- and post-case loadings for the Eastgate — Rose Canyon 69 kV line. The
case shown is case 2, a very high import case.

Plots 3-6: These show the pre- and post-case loadings for the Sycamore Canyon — Miguel Tap 230 kV
line. Plots 3&4 are case 6, and plots 5&6 are case 7.

Plots 7&8: These show the pre- and post-case loadings for Sycamore Canyon bank 70. The case shown
is case 7.

Since the Sycamore Canyon — Carlton Hills Tap 138 kV overload is being evaluated as part of
other studies, it is not included in these plots.
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Appendix B

Pre-case (1) loading of TL 6927, Eastgate — Rose Canyon

Plot 1
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Appendix B

Post-Case (1) loading of TL 6927 Eastgate — Rose Canyon

Plot 2
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Appendix B

Pre-Case (6) loading of TL 23041, Sycamore Canyon — Miguel Tap

Plot 3
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Pre-Case (7) loading of TL 23041, Sycamore Canyon — Miguel Tap
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1 Tap

igue

Post-Case (7) loading of TL 23041, Sycamore Canyon — M
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Pre-Case (7) loading of Sycamore Canyon bank 70
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Post-Case (7) loading of Sycamore Canyon bank 70
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Stability Dynamic Modeling for South Bay Unit #1
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Stability Dynamic Modeling for South Bay Unit #2
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Stability Dynamic Modeling for South Bay Unit #3
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Transient Stability Contingency List

Case 1
Fault Palo Verde 500 kV
Trip Palo Verde-Devers 500 kv SLO

Case 2
Fault Devers 500 kV
Trip DPV1 & DPV2

Case 3
Fault Hassayampa 500 kV
Trip Hassayampa-N.Gila 500 kV SLO

Case 4
Fault Imperial Valley 500 kV

Trip Imperial Valley-Miguel 500 kV SLO (trip open IV-ROA)

Case 5
Fault Imperial Valley 500 kV
Trip N.Gila-Imperial Valley 500 kV SLO

Case 6
Fault Otay Mesa 230 kV
Trip Otay Mesa Units 1,2 & 3

Case 7
Fault S.ONOFRE 230 kV bus
Trip San Onofre units #2 and #3

Case 8
6 Cycle Fault SOUTH BAY 69kV
No system elements removed post clearing

Case 9
6 Cycle Fault SOUTH BAY 138kV
No system elements removed post clearing

Case 10
6 Cycle Fault SOUTH BAY 230kV
No system elements removed post clearing
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This is a high import Case, with All newer generation

in the SDG&E control area at full output.

Page 6

, | peakers,
ivmlras pst.c
OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay

and old steam units in the SDG&E control area are OFF.
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100.00 100.00
W g — Q o
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) )
o -100.0ang 30000 PTSB 7 20.0 1 1 100.0 o -100.0ang 24.0 1 1 100.0
100.00 100.00
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) )
o -100.0ang 24129 S.ONOFR2 22.0 1 1 100.0 o -100.0ang 13.8 1 1 100.0
100.00 100.00
|Unit is off-line in the Base Case. |
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) )
o ~-100.0ang 22262 0.0 1 100.0 o -100.0ang 18.0 1 1 100.0
Fault Imperial Valley 500 kV
Trip N.Gila-Imperial Valley 500 kV SLO
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 1

, | peakers, and old steam units in the SDG&E control area are OFF.
ngiv Est.chf )
OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay
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mmishler
Text Box
Unit is off-line in the Base Case.


100.00 100.00
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 30000 PTSB 7 20.0 1 1 100.0 o -100.0ang 21030 ELSTM 4 13.8 1 1 100.0
100.00 100.00
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 20008 PJZ-U8 21.0 1 1 100.0 o -100.0ang 22240 ENCINA 4 22.0 1 1 100.0
100.00 100.00
— o ——20L— 0O o a b~ o o
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 24004 ALAMT4 G 18.0 1 1 100.0 o -100.0ang 26004 CASTAIIG 18.0 1 1 100.0
Fault Imperial Valley 500 kV
Trip N.Gila-Imperial Valley 500 kV SLO
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 2

, | peakers, %Pd old steam units in the SDG&E control area are OFF.
ngiv pst.c
OFF, Cagrillo is OFF, Otay Mesa is OFF, South Bay
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0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 59.400fbul 14231 WESTWING 230.0 1 1 60.600 o 59.400fbus 24085 LUGO 230.0 1 1 60.600

0.0 21.0 0.0 21.0

Time ( sec ) Time ( sec )
o 59.400fbus 24131 S.ONOFRE 230.0 1 1 60.600 o 59.400fbus 22464 MIGUEL 230.0 1 1 60.600

0.0 21.0 0.0 21.0

Time ( sec ) Time ( sec
o 59.400fbus 22356 IMPRLVLY 230.0 1 1 60.600 o 59.400fbus 26105 VICTORVL 500.0 1 1 60.600

Fault Imperial Valley 500 kV

Trip N.Gila-Imperial Valley 500 kV SLO

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output. Page 3
, | peakers, and o%d steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab
ngiv

st.c
OFF, Cagrlllo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:28:11 2006
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0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 59.400fbus 21026 ELCENTSW 161.0 1 1 60.600 o 59.400fbus 21045 MIDWAY X 230.0 1 1 60.600

0.0 21.0 0.0 21.0

Time ( sec ) Time ( sec
o 59.400fbus 20149 TJI-230 230.0 1 1 60.600 o 59.400fbus 22772 SOUTHBAY 138.0 1 1 60.600

0.0 21.0 0.0 21.0

Time ( sec ) Time ( sec
o 59.400fbus 22768 SOUTHBAY 69.0 1 1 60.600 o 59.400fbus 22228 ENCINA 138.0 1 1 60.600

Fault Imperial Valley 500 kV

Trip N.Gila-Imperial Valley 500 kV SLO

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output. Page 4
, | peakers, and o%d steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab
ngiv

st.c
OFF, Cagrlllo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:28:12 2006
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1.25 .25
)ﬁ(\_/
0.25 .75
0.0 21. 0.0 21.0
Time ( sec ) Time ( sec )
o 0.25 vbul 14231 WESTWING 230.0 1 1 1.25 o 0.75 vbus 24085 LUGO 230.0 1 1 1.25
1.25 .25
o
0.75
0.0 21. 21.0
Time ( sec Time ( sec )
o 0.75 vbus 24131 S.ONOFRE 230.0 1 1 1.25 o 0.75 vbus 22464 MIGUEL 230.0 1 1 1.25
1.25 .25
)_VV\&_,;,‘a&‘L o
0. .75
21. 0.0 21.0
Time ( sec ) Time ( sec
o 0.75 vbus 22356 IMPRLVLY 230.0 1 1 1.25 o 0.75 vbus 26105 VICTORVL 500.0 1 1 1.25
Fault Imperial Valley 500 kV
Trip N.Gila-Imperial Valley 500 kV SLO
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 5

, | peakers,
ngiv

st.c
OFF, Cagrillo is OFF, Otay Mesa is OFF, South Bay

and old steam units in the SDG&E control area are OFF.
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21.0
)

230.0 1 1 1.25

0.75
0.0
Time ( sec )
o 0.75 vbus 21026 ELCENTSW 161.0 1 1 1.25
1.25
0.75
0.0
Time ( sec
o 0.75 vbus 20149 TJI-230 230.0 1 1 1.25
1.25

21.0

138.0 1 1 1.25

Time ( sec )
o 0.75 vbus 22768 SOUTHBAY 69.0 1 1 1.25

138.0 1 1 1.25

Fault Imperial Valley 500 kV
Trip N.Gila-Imperial Valley 500 kV SLO

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output.

Page 6

ngiv

, | peakers, and old steam units in the SDG&E control area are OFF.

st.c
OFF, Cagrillo is OFF, Otay Mesa is OFF, South Bay
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100.00 100.00
)W o BE— —0
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o -100.0ang 30000 PTSB 7 20.0 1 1 100.0 o -100.0ang 14931 PALOVRD1 24.0 1 1 100.0
100.00 100.00
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o -100.0ang 24129 S.ONOFR2 22.0 1 1 100.0 o -100.0ang 21013 COLMAC 13.8 1 1 100.0
100.00 100.00
[Unit is off-line in the Base Case. |
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 22262 0.0 1 100.0 o -100.0ang 22982 IV GEN2 18.0 1 1 100.0
Fault Otay Mesa 230 kV
Trip Otay Mesa Units 1, 2 & 3
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 1

peakers
ota
OFF,

abrillo is OFF, Otay Mesa is OFF,

and old steam units in the SDG&E control area are OFF.
3. pst.chf
South Bay
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mmishler
Text Box
Unit is off-line in the Base Case.


100.00 100.00
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 30000 PTSB 7 20.0 1 1 100.0 o -100.0ang 21030 ELSTM 4 13.8 1 1 100.0
100.00 100.00
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 20008 PJZ-U8 21.0 1 1 100.0 o -100.0ang 22240 ENCINA 4 22.0 1 1 100.0
100.00 100.00
— NASN T~ ———a o ——~_ - o~~——>Oa_ 0 o o 0000 4
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 24004 ALAMT4 G 18.0 1 1 100.0 o -100.0ang 26004 CASTAIIG 18.0 1 1 100.0
Fault Otay Mesa 230 kV
Trip Otay Mesa Units 1, 2 & 3
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 2

peakers
ota
OFF,

abrillo is OFF, Otay Mesa is OFF,

and old steam units in the SDG&E control area are OFF.
3. pst.chf
South Bay
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0.0 21.

Time ( sec )

o 59.400fbul 14231 WESTWING 230.0 1 1 60.600

0.0 21.

Time ( sec

o 59.400fbus 24131 S.ONOFRE 230.0 1 1 60.600

e g

0.0 21.0
Time ( sec )

59.400fbus 24085 LUGO 230.0 1 1 60.600

0.0 21.0
Time ( sec )

59.400fbus 22464 MIGUEL 230.0 1 1 60.600

0.0 21. 0.0 21.0
Time ( sec ) Time ( sec
o 59.400fbus 22356 IMPRLVLY 230.0 1 1 60.600 o 59.400fbus 26105 VICTORVL 500.0 1 1 60.600
Fault Otay Mesa 230 kV
Trip Otay Mesa Units 1, 2 & 3
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 3

otayl23 pst.chf

OFF, Tabrillo is OFF, Otay Mesa is OFF, South Bay

, | peakers, and old steam units in the SDG&E control area are OFF.
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0.0 21.

Time ( sec )
o 59.400fbus 21026 ELCENTSW 161.0 1 1 60.600

0.0 21.

Time ( sec
o 59.400fbus 20149 TJI-230 230.0 1 1 60.600

0.0 21.

Time ( sec )
o 59.400fbus 22768 SOUTHBAY 69.0 1 1 60.600

o

0.0 21.0
Time ( sec )
59.400fbus 21045 MIDWAY X 230.0 1 1 60.600

0.0 21.0

Time ( sec
59.400fbus 22772 SOUTHBAY 138.0 1 1 60.600

0.0 21.0

Time ( sec
59.400fbus 22228 ENCINA 138.0 1 1 60.600

Fault Otay Mesa 230 kV
Trip Otay Mesa Units 1, 2 & 3

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output.

Page 4

otayl23 pst.chf

OFF, Tabrillo is OFF, Otay Mesa is OFF, South Bay

, | peakers, and old steam units in the SDG&E control area are OFF.
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1.25 1.25
P~ & —o—
— N\ N\ o o Y
0.25 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 0.25 vbul 14231 WESTWING 230.0 1 1 1.25 o 0.75 vbus 24085 LUGO 230.0 1 1 1.25
1.25 1.25
o
0.75 0.
0.0 21.0 21.0
Time ( sec Time ( sec )
o 0.75 vbus 24131 S.ONOFRE 230.0 1 1 1.25 o 0.75 vbus 22464 MIGUEL 230.0 1 1 1.25
1.25 1.25
P NN ~—————— o Q o
0.75 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec
o 0.75 vbus 22356 IMPRLVLY 230.0 1 1 1.25 o 0.75 vbus 26105 VICTORVL 500.0 1 1 1.25
Fault Otay Mesa 230 kV
Trip Otay Mesa Units 1, 2 & 3
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This

is a high import Case, with All newer genera

in the SDG&E control area at full output.

tion

Page 5

, | peakers, and old steam units in the SDG&
otayl23 pst.chf .
OFF, TCabrillo is OFF, Otay Mesa is OFF,

E control area are OFF.
South Bay
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0.75
0.0
Time ( sec )
o 0.75 vbus 21026 ELCENTSW 161.0 1 1 1.25
1.25

o o
0.
Time ( sec
o 0.75 vbus 20149 TJI-230 230.0 1 1 1.25
1.25
0.
Time ( sec )
o 0.75 vbus 22768 SOUTHBAY 69.0 1 1 1.25

Fault Otay Mesa 230 kV
Trip Otay Mesa Units 1, 2 & 3

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output.

21.0
)
230.0 1 1 1.25

21.0
138.0 1 1 1.25

21.0
138.0 1 1 1.25

Page 6

otayl23 pst.chf .
OFF, TCabrillo is OFF, Otay Mesa is OFF,

peakers, and old steam units in the SDG&E control area are OFF.

upslfl151\mypslf\duke stab

Mon Jul 03 17:28:26 2006

generatIon Is at 650 M-

Appendix Page 55




100.00 100.00
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o -100.0ang 30000 PTSB 7 20.0 1 1 100.0 o -100.0ang 14931 PALOVRD1 24.0 1 1 100.0
100.00 100.00
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o -100.0ang 24129 S.ONOFR2 22.0 1 1 100.0 o -100.0ang 21013 COLMAC 13.8 1 1 100.0
100.00 100.00
[Unit is off-line in the Base Case. |
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 22262 0.0 1 100.0 o -100.0ang 22982 IV GEN2 18.0 1 1 100.0
Fault SONGS 230 kV
Trip SONGS Units 2 & 3
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 1

, | peakers
songs .
OFF, Tabrillo is OFF, Otay Mesa is OFF,

and old steam units in the SDG&E control area are OFF.
3. pst.chf
South Bay
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mmishler
Text Box
Unit is off-line in the Base Case.


100.00

-100.00
0.0 21.
Time ( sec )
o -100.0ang 30000 PTSE 7 20.0 1 1 100.0
100.00

-100.00
0.0 21.
Time ( sec )
o ~-100.0ang 20008 PJZ-U8 21.0 1 1 100.0
100.00

-100.00

0.0 21.

Time ( sec )

o -100.0ang 24004 ALAMT4 G 18.0 1 1 100.0

100.00

-100.00

100.00

-100.00

100.00

-100.00

0.0 21.0
Time ( sec )

-100.0ang 21030 ELSTM 4 13.8 1 1 100.0

0.0 21.0
Time ( sec )

-100.0ang 22240 ENCINA 4 22.0 1 1 100.0

0.0 21.0
Time ( sec )

-100.0ang 26004 CASTAI1IG 18.0 1 1 100.0

Fault SONGS 230 kV
Trip SONGS Units 2 & 3

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output.

Page 2

, | peakers, and old steam units in the SDG&E control area are OFF.
songs23 pst.chf .
OFF, Tabrillo is OFF, Otay Mesa is OFF, South Bay
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<]

o

o

0.0

59.400fbul

21.0 0.0 21.0
Time ( sec ) Time ( sec )
WESTWING 230.0 1 1 60.600 o 59.400fbus 24085 LUGO 230.0 1 1 60.600

0.0

59.400fbus

21.0 0.0 21.0

Time ( sec ) Time ( sec )
S.ONOFRE 230.0 1 1 60.600 o 59.400fbus 22464 MIGUEL 230.0 1 1 60.600

0.0

59.400fbus

21.0 0.0 21.0

Time ( sec ) Time ( sec
IMPRLVLY 230.0 1 1 60.600 o 59.400fbus 26105 VICTORVL 500.0 1 1 60.600

Fault SONGS 230 kV

Trip SONGS Units 2 & 3

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output. Page 3
peakers, and old steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab

songs23 pst.chf .

OFF, Tabrillo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:28:50 2006
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0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 59.400fbus 21026 ELCENTSW 161.0 1 1 60.600 o 59.400fbus 21045 MIDWAY X 230.0 1 1 60.600

0.0 21.0 0.0 21.0

Time ( sec ) Time ( sec
o 59.400fbus 20149 TJI-230 230.0 1 1 60.600 o 59.400fbus 22772 SOUTHBAY 138.0 1 1 60.600

0.0 21.0 0.0 21.0

Time ( sec ) Time ( sec
o 59.400fbus 22768 SOUTHBAY 69.0 1 1 60.600 o 59.400fbus 22228 ENCINA 138.0 1 1 60.600

Fault SONGS 230 kV

Trip SONGS Units 2 & 3

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation

in the SDG&E control area at full output. Page 4

, | peakers, and old steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab
songs23 pst.cht

OFF, Tabrillo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:28:51 2006
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0.25 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 0.25 vbul 14231 WESTWING 230.0 1 1 1.25 o 0.75 vbus 24085 LUGO 230.0 1 1 1.25
1.25 1.25
~—O— —G
0.
21.0

Time ( sec ) Time ( sec
o 0.75 vbus 24131 S.ONOFRE 230.0 1 1 1.25 o 0.75 vbus 22464 MIGUEL

)
230,01 1 1.25

0.75 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec
o 0.75 vbus 22356 IMPRLVLY 230.0 1 1 1.25 o 0.75 vbus 26105 VICTORVL 500.0 1 1 1.25
Fault SONGS 230 kV
Trip SONGS Units 2 & 3
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 5

, | peakers, and old steam units in the SDG&E control area are OFF.
songs23 pst.chf .
OFF, Tabrillo is OFF, Otay Mesa is OFF, South Bay
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0.75 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 0.75 vbus 21026 ELCENTSW 161.0 1 1 1.25 o 0.75 vbus 21045 MIDWAY X 230.0 1 1 1.25
1.25 1.25
0.75 0.
0.0 21.0 .0
Time ( sec Time ( sec
o 0.75 vbus 20149 TJI-230 230.0 1 1 1.25 o 0.75 vbus 22772 SOUTHBAY 138.0 1 1 1.25
1.25 1.25
0.
21.0
Time ( sec ) Time ( sec
o 0.75 vbus 22768 SOUTHBAY 69.0 1 1 1.25 o 0.75 vbus 22228 ENCINA 138.0 1 1 1.25
Fault SONGS 230 kV
Trip SONGS Units 2 & 3
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 6

, | peakers
P ongs43
OFF,

and gldh%team units in the SDG&E control area are OFF.
st.c
abrillo is OFF, Otay Mesa is OFF,

South Bay

upslfl151\mypslf\duke stab

Mon Jul 03 17:28:52 2006

generatIon Is at 650 M-

Appendix Page 61




100.00 100.00
B —"~~—o ———Qa__ Tol
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o -100.0ang 30000 PTSE 7 20.0 1 1 100.0 o -100.0ang 14931 PALOVRD1 24.0 1 1 100.0
100.00 100.00
" ~————————— O Q SR o BE— Q
L,/\/\/k,gﬁféjhg;,gkg - :
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 24129 S.ONOFR2 22.0 1 1 100.0 o -100.0ang 21013 COLMAC 13.8 1 1 100.0
100.00 100.00
N\~
- |Unit is off-line in the Base Case.
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 22262 0.0 1 100.0 o -100.0ang 22982 IV GEN2 18.0 1 1 100.0

Fault SOUTH BAY 69kV

No system elements removed post clearing

This is a Post project Case.

This case contains ENPEX, Cabrillo,

This is a high import Case,

and all Crestwood wind generation.

with All newer generation

in the SDG&E control area at full output.

Page 1

, | peakers,
sSy6
OFF,

9 Est.chf )
Cabrillo is OFF, Otay Mesa is OFF,

and old steam units in the SDG&E control area are OFF.
South Bay
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mmishler
Text Box
Unit is off-line in the Base Case.


100.00 100.00
b —" e~ — 0 o
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 30000 PTSB 7 20.0 1 1 100.0 o -100.0ang 21030 ELSTM 4 13.8 1 1 100.0
100.00 100.00
b N~ o
b\ \ S~
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 20008 PJZ-U8 21.0 1 1 100.0 o -100.0ang 22240 ENCINA 4 22.0 1 1 100.0
100.00 100.00
NN . CE—_ b~ o o
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 24004 ALAMT4 G 18.0 1 1 100.0 o -100.0ang 26004 CASTAIIG 18.0 1 1 100.0
Fault SOUTH BAY 69kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 2

South Bay

, | peakers, and old steam units in the SDG&E control area are OFF.
Sy69 Est.chf )
OFF, Cabrillo is OFF, Otay Mesa is OFF,
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0.0 21. 0.0 21.0
Time ( sec ) Time ( sec )
o 59.400fbul 14231 WESTWING 230.0 1 1 60.600 o 59.400fbus 24085 LUGO 230.0 1 1 60.600
PJ\/\/K,W_J,O »—J\/\/\/-\_&efn — 9
0.0 21. 0.0 21.0
Time ( sec Time ( sec )
o 59.400fbus 24131 S.ONOFRE 230.0 1 1 60.600 o 59.400fbus 22464 MIGUEL 230.0 1 1 60.600
PJ\/\/R,\,A‘ﬁik b~ o
0.0 21. 0.0 21.0
Time ( sec ) Time ( sec
o 59.400fbus 22356 IMPRLVLY 230.0 1 1 60.600 o 59.400fbus 26105 VICTORVL 500.0 1 1 60.600
Fault SOUTH BAY 69kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 3

, peaﬁggs, %Pd'ﬁ%d steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab
S SC.C
OFF, Cagrlllo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:29:03 2006
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Appendix Page 64




0.0 21.0 0.0
Time ( sec )
o 59.400fbus 21026 ELCENTSW 161.0 1 1 60.600 o 59.400fbus

21.0

Time ( sec )

21045

MIDWAY X 230.0 1 1 60.600

AAA e _ M D

0.0 21.0 0.0 21.0
Time ( sec Time ( sec
o 59.400fbus 20149 TJI-230 230.0 1 1 60.600 o 59.400fbus 22772 SOUTHBAY 138.0 1 1 60.600
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec
o 59.400fbus 22768 SOUTHBAY 69.0 1 1 60.600 o 59.400fbus 22228 ENCINA 138.0 1 1 60.600
Fault SOUTH BAY 69kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 4

, | peakers, and old steam units in the SDG&E control area are OFF.
Sy69 Est.chf )
OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay
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0.25 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 0.25 vbul 14231 WESTWING 230.0 1 1 1.25 o 0.75 vbus 24085 LUGO 230.0 1 1 1.25
1.25 1.25
0.75 0.75
0.0 21.0 0.0 21.0
Time ( sec Time ( sec )
o 0.75 vbus 24131 S.ONOFRE 230.0 1 1 1.25 o 0.75 vbus 22464 MIGUEL 230.0 1 1 1.25
1.25 1.25
B NP~ O a
0.75 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec
o 0.75 vbus 22356 IMPRLVLY 230.0 1 1 1.25 o 0.75 vbus 26105 VICTORVL 500.0 1 1 1.25
Fault SOUTH BAY 69kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 5

, | peakers, and old steam units in the SDG&E control area are OFF.
Sy69 Est.chf )
OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay

upslfl151\mypslf\duke stab

Mon Jul 03 17:29:04 2006

generatIon Is at 650 M-

Appendix Page 66




1.25 1.25
P~ ——————¢ —Q Q o — — 0 . . . . .
NN e~~~ —~ — o 0 9
0.75 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 0.75 vbus 21026 ELCENTSW 161.0 1 1 1.25 o 0.75 vbus 21045 MIDWAY X 230.0 1 1 1.25
1.25 1.25
o o a
0.75 0.
0.0 21.0 21.0
Time ( sec Time ( sec
o 0.75 vbus 20149 TJI-230 230.0 1 1 1.25 o 0.75 vbus 22772 SOUTHBAY 138.0 1 1 1.25
1.25 1.25
o o
0. 0.75
21.0 0.0 21.0
Time ( sec ) Time ( sec
o 0.75 vbus 22768 SOUTHBAY 69.0 1 1 1.25 o 0.75 vbus 22228 ENCINA 138.0 1 1 1.25
Fault SOUTH BAY 69kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 6

, peaﬁggs, %Pd'ﬁ%d steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab
S SC.C
OFF, Cagrlllo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:29:05 2006
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100.00 100.00
B "~ —0o 0.
-100.00 -100.00
0.0 21. 0.0 21.0
Time ( sec ) Time ( sec )
o -100.0ang 30000 PTSE 7 20.0 1 1 100.0 o -100.0ang 14931 PALOVRD1 24.0 1 1 100.0
100.00 100.00
)_,/\/\/Kf_,\/‘q\_’__g‘ b —N~0 —————O 0 o Q
-100.00 -100.00
0.0 21. 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 24129 S.ONOFR2 22.0 1 1 100.0 o -100.0ang 21013 COLMAC 13.8 1 1 100.0
100.00 100.00
L—J\/\y\/\—’—.—e—\—/
|Unit is off-line in the Base Case. |
-100.00 -100.00
0.0 21. 0.0 21.0
Time ( sec ) Time ( sec )
- -100.0ang 22262 0.0 1 100.0 o -100.0ang 22982 IV GEN2 18.0 1 1 100.0
Fault SOUTH BAY 138kV

No system elements removed post clearing

This is a Post project Case.

This case contains ENPEX, Cabrillo,

This is a high import Case,

in the SDG&E control area at full output.

with All newer generation

and all Crestwood wind generation.

Page 1

, | peakers,
sy13
OFF, Ca

8 pst.chf )
rillo is OFF, Otay Mesa is OFF,

and old steam units in the SDG&E control area are OFF.
South Bay
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mmishler
Text Box
Unit is off-line in the Base Case.


100.00 100.00
b e~ —a o
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 30000 PTSB 7 20.0 1 1 100.0 o -100.0ang 21030 ELSTM 4 13.8 1 1 100.0
100.00 100.00
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 20008 PJZ-U8 21.0 1 1 100.0 o -100.0ang 22240 ENCINA 4 22.0 1 1 100.0
100.00 100.00
-100.00 -100.00
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o ~-100.0ang 24004 ALAMT4 G 18.0 1 1 100.0 o -100.0ang 26004 CASTAIIG 18.0 1 1 100.0
Fault SOUTH BAY 138kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 2

, | peakers,
sSy138
OFF, Ca

and old steam units in the SDG&E control area are OFF.

st.c
rillo is OFF, Otay Mesa is OFF, South Bay
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0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 59.400fbul 14231 WESTWING 230.0 1 1 60.600 o 59.400fbus 24085 LUGO 230.0 1 1 60.600
0.0 21.0 0.0 21.0
Time ( sec Time ( sec )
o 59.400fbus 24131 S.ONOFRE 230.0 1 1 60.600 o 59.400fbus 22464 MIGUEL 230.0 1 1 60.600
PM\/\/\AQ_,A; D~ e o
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec
o 59.400fbus 22356 IMPRLVLY 230.0 1 1 60.600 o 59.400fbus 26105 VICTORVL 500.0 1 1 60.600
Fault SOUTH BAY 138kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 3

, peakffg, aq? 0ld steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab
S SC.C
OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:29:15 2006
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0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 59.400fbus 21026 ELCENTSW 161.0 1 1 60.600 o 59.400fbus 21045 MIDWAY X 230.0 1 1 60.600
Q _ q o
0.0 21.0 0.0 21.0
Time ( sec Time ( sec
o 59.400fbus 20149 TJI-230 230.0 1 1 60.600 o 59.400fbus 22772 SOUTHBAY 138.0 1 1 60.600
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec
o 59.400fbus 22768 SOUTHBAY 69.0 1 1 60.600 o 59.400fbus 22228 ENCINA 138.0 1 1 60.600
Fault SOUTH BAY 138kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 4

, peakffg, aq? 0ld steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab
S SC.C
OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:29:15 2006
generation Isat 650 MW~
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1.25 1.25
o
— NN\ O——————0
0.25 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 0.25 vbul 14231 WESTWING 230.0 1 1 1.25 o 0.75 vbus 24085 LUGO 230.0 1 1 1.25
1.25 1.25
_a o a a
0.75 0.
0.0 21.0 21.0
Time ( sec Time ( sec )
o 0.75 vbus 24131 S.ONOFRE 230.0 1 1 1.25 o 0.75 vbus 22464 MIGUEL 230.0 1 1 1.25
1.25 1.25
NN O S 13
0.75 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec
o 0.75 vbus 22356 IMPRLVLY 230.0 1 1 1.25 o 0.75 vbus 26105 VICTORVL 500.0 1 1 1.25
Fault SOUTH BAY 138kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 5
, peakffg, aq? 0ld steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab
S st.c
OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:29:16 2006
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0.75
0.0
Time ( sec )
o 0.75 vbus 21026 ELCENTSW 161.0 1
1.25
0.75
0.0
Time ( sec
o 0.75 vbus 20149 TJI-230  230.0 1
1.25

Time ( sec )
o 0.75 vbus 22768 SOUTHBAY 69.0

Fault SOUTH BAY 138kV
No system elements removed post clearing

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output.

21.0
)
230.0 1 1 1.25

21.0
138.0 1 1 1.25

21.0
138.0 1 1 1.25

Page 6

syl38 pst.c

, | peakers, and old steam units in the SDG&E control area are OFF.

OFF, Cabrillo is OFF, Otay Mesa is OFF,
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100.00 100.00
b N ————0 o o 5 2 4
-100.00 -100.00
0.0 21.0
Time( sec ) )
o ~-100.0ang 30000 PTSB 7 20.0 1 1 o 24.0 1 1 100.0
100.00 100.00
-100.00 -100.00
0.0 21.0
Time( sec ) )
o ~-100.0ang 24129 S.ONOFR2 22.0 1 1 o 13.8 1 1 100.0
100.00 100.00
. [Unit is off-line in the Base Case.
-100.00 -100.00
0.0 21.0
Time ( sec ) )
o ~-100.0ang 22262 0.0 1 o 18.0 1 1 100.0
Fault SOUTH BAY 230kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 1

, | peakers, and old steam units in the SDG&E control area are OFF.
sy230 pst.chf )
OFF, Cabrillo is OFF, Otay Mesa is OFF,
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mmishler
Text Box
Unit is off-line in the Base Case.


100.00

-100.00

0.0
Time ( sec )
PTSE 7  20.0

o -100.0ang 30000

100.00

1

1

21.

100.0

-100.00
0.0 21.
Time ( sec )
o> -100.0ang 20008 PJZ-U8 21.0 1 1 100.0
100.00
— NN Ao~ — o
-100.00
0.0 21.
Time ( sec )
o -100.0ang 24004 ALAMT4 G 18.0 1 1 100.0

100.00

-100.00

100.00

-100.00

100.00

-100.00

0.0 21.0
Time ( sec )

-100.0ang 21030 ELSTM 4 13.8 1 1 100.0

0.0 21.0
Time ( sec )

-100.0ang 22240 ENCINA 4 22.0 1 1 100.0

)Wow — Q|

0.0 21.0
Time ( sec )

-100.0ang 26004 CASTAIIG 18.0 1 1 100.0

Fault SOUTH BAY 230kV
No system elements removed post clearing
This is a Post project Case.

This case contains ENPEX, Cabrillo,

This is a high import Case,

in the SDG&E control area at full output.

with All newer generation

and all Crestwood wind generation.

Page 2

st.c

, | peakers,
sy230
OFF, Ca

rillo is OFF, Otay Mesa is OFF,

and old steam units in the SDG&E control area are OFF.
South Bay
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0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 59.400fbul 14231 WESTWING 230.0 1 1 60.600 o 59.400fbus 24085 LUGO 230.0 1 1 60.600
0.0 21.0 0.0 21.0
Time ( sec Time ( sec )
o 59.400fbus 24131 S.ONOFRE 230.0 1 1 60.600 o 59.400fbus 22464 MIGUEL 230.0 1 1 60.600

0.0

Time ( sec

o 59.400fbus 22356 IMPRLVLY

)

230.0 1

1

21.0 0.0

Time ( sec

60.600 o 59.400fbus 26105 VICTORVL

21.0

500.0 1 1 60.600

Fault SOUTH BAY 230kV

No system
This is a
This case

This is a

elements removed post clearing

Post project Case.
contains ENPEX, Cabrillo,
high import Case,

and all Crestwood wind generation.

with All newer generation

in the SDG&E control area at full output.

Page 3

’

peakers,
sy230 pst.ch
OFF, Cabrillo is OFF, Otay

and old steam units in the SDG&E control area are OFF.

Mesa is OFF, South Bay
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0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 59.400fbus 21026 ELCENTSW 161.0 1 1 60.600 o 59.400fbus 21045 MIDWAY X 230.0 1 1 60.600
0.0 21.0 0.0 21.0
Time ( sec Time ( sec
o 59.400fbus 20149 TJI-230 230.0 1 1 60.600 o 59.400fbus 22772 SOUTHBAY 138.0 1 1 60.600

0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec
o 59.400fbus 22768 SOUTHBAY 69.0 1 1 60.600 o 59.400fbus 22228 ENCINA 138.0 1 1 60.600
Fault SOUTH BAY 230kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 4
, pea&ffg, aq? 0ld steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab
s st.c
OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:29:31 2006
generation Isat 650 MW~
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0.25 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 0.25 vbul 14231 WESTWING 230.0 1 1 1.25 o 0.75 vbus 24085 LUGO 230.0 1 1 1.25
1.25 1.25
0.75 0.
0.0 21.0 21.0
Time ( sec Time ( sec )
o 0.75 vbus 24131 S.ONOFRE 230.0 1 1 1.25 o 0.75 vbus 22464 MIGUEL 230.0 1 1 1.25
1.25 1.25
—/ N\ e~
0.75 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec
o 0.75 vbus 22356 IMPRLVLY 230.0 1 1 1.25 o 0.75 vbus 26105 VICTORVL 500.0 1 1 1.25
Fault SOUTH BAY 230kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 5

’

p
o]

eagffg, aq? o0ld steam units in the SDG&E control area are OFF.
S st.c
FF, Cabrillo is OFF, Otay Mesa is OFF, South Bay
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.25

0.75 0.75
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )
o 0.75 vbus 21026 ELCENTSW 161.0 1 1 1.25 o 0.75 vbus 21045 MIDWAY X 230.0 1 1 1.25
1.25 1.25
o a
0. 0.
21.0 21.0
Time ( sec Time ( sec
o 0.75 vbus 20149 TJI-230 230.0 1 1 1.25 o 0.75 vbus 22772 SOUTHBAY 138.0 1 1 1.25
1.25 1.25
0.
21.0
Time ( sec ) Time ( sec
o 0.75 vbus 22768 SOUTHBAY 69.0 1 1 1.25 o 0.75 vbus 22228 ENCINA 138.0 1 1 1.25
Fault SOUTH BAY 230kV
No system elements removed post clearing
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. Page 6

, pea&ffg, aq? 0ld steam units in the SDG&E control area are OFF. upslf151\mypslf\duke stab
S SC.C
OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Mon Jul 03 17:29:32 2006
generation Isat 650 MW~
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Selected Plots for Worst Condition Analysis
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0.25

0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )

O 59.400fbug 20141 CPU-U5 13.8 1 1 60.600 O 0.25 vt 22784 SOUTHBY2 18.0 1 1 1.25

Fault Imperial Valley 500 kV

Trip Imperial Valley-Miguel 500 kV SLO

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation

in the SDG&E control area at full output. page 1

-Tsi peakers, and old steam units in the SDG&E control areesl&pe\n@RFf\duke stab
vmiras pstT<ht

is OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Tue Jul 25 11:17:36 2006
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0.0

O 59.400fbug

13.8 1 1 60.600

0

.25

.25

D
4 ¢
o

O 0.25 vbul

21.0

sec )

VILLA PK 66.0 1 1 1.25

Fault Imperial Valley 500 kV

Trip N.Gila-Imperial Valley 500 kV SLO
This is a Post project Case.

This case contains ENPEX, Cabrillo,
This is a high import Case,
in the SDG&E control area at full output.

with All newer generation

and all Crestwood wind generation.

Page 1

-Tsﬂgi;;e};)a‘tslf_gec:l?1 , and old steam units in the SDG&E control ar
is OFF, Cabrillo is OFF, Otay Mesa is OFF,

South Bay

@pslipe\mQd8Ff \duke stab

Tue Jul 25 11:17:42 2006
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0.25
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )

O 59.400fbug 20006 PJz-U5 15.0 1 1 60.600 O 0.25 vbul 20030 UND-69 69.0 1 1 1.25

Fault Otay Mesa 230 kV

Trip Otay Mesa Units 1, 2 & 3

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output. page 1

-Tsétag?zaﬁlizgsliséhfand old steam units in the SDG&E control areeslépbe\ngEEr\duke stab
is OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Tue Jul 25 11:17:48 2006
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0.25

0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )

O 59.400fbug 20014 PJz-uU7 18.0 1 1 60.600 O 0.25 vt 22244 ENCINA 5 24.0 1 1 1.25

Fault SONGS 230 kV

Trip SONGS Units 2 & 3

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output. page 1

-Tséonggﬁlizgsliséhfand old steam units in the SDG&E control areeslémpe\n@QEEf\duke stab
is OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Tue Jul 25 11:17:55 2006
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0.25

0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )

O 59.400fbug 22780 SOUTHBY1 18.0 1 1 61.000 O 0.25 vt 22780 SOUTHBY1 18.0 1 1 1.25

Fault SOUTH BAY 69kV

No system elements removed post clearing

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output. page 1

_pst.c

-TséWBeake:l?1 , and old steam units in the SDG&E control argesl&pe\n@EEf\duke stab
is OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Tue Jul 25 11:18:05 2006
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0.25

0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )

O 59.400fbug 22784 SOUTHBY2 18.0 1 1 61.000 O 0.25 vt 22784 SOUTHBY2 18.0 1 1 1.25

Fault SOUTH BAY 138kV

No system elements removed post clearing

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output. page 1

-T?séyl]gg_%}gg%ﬁf and old steam units in the SDG&E control argesl&pe\n@EEf\duke stab
is OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Tue Jul 25 11:18:15 2006
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0.25
0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )

O 59.400fbug 22788 SOUTHBY3 18.0 1 1 61.200 O 0.25 vt 22788 SOUTHBY3 18.0 1 1 1.25

Fault SOUTH BAY 230kV

No system elements removed post clearing

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output. page 1

-T?séy29§_%}§g%%f and old steam units in the SDG&E control argesl&pe\n@EEf\duke stab
is OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Tue Jul 25 11:18:22 2006
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.25

9_
0.25
0.0 21.0 0.0 21.0
Time( sec ) Time( sec )
O 59.400fbug 14990 SUN G1 13.8 1 1 60.600 O 0.25 vt 11116 NEWMN4G2 13.8 1 1 1.25

Fault Palo Verde 500 kV
Trip Palo Verde-Devers 500 kv SLO
This is a Post project Case.
This case contains ENPEX, Cabrillo, and all Crestwood wind generation.
This is a high import Case, with All newer generation
in the SDG&E control area at full output. page 1

S

-Tsd V@eakelﬁ, and old steam units in the SDG&E control argeslipse\m@QEFt\duke stab
pvi pst.¢

is OFF, Cabrillo is OFF, Otay Mesa is OFF,

South Bay Tue Jul 25 11:17:18 2006
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0.25

0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )

O 59.400fbug 15160 HGC-ST2 13.8 1 1 60.600 O 0.25 vbul 21046 MIDWAY X 92.0 1 1 1.25

Fault Devers 500 kV

Trip DPV1 & DPV2

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output. page 1

-T?sdp£§_%§g%ﬁf and old steam units in the SDG&E control argesl&pe\n@EEf\duke stab
is OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Tue Jul 25 11:17:21 2006
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0.25

0.0 21.0 0.0 21.0
Time ( sec ) Time ( sec )

O 59.400fbug 11115 NEWMN4G1 13.8 1 1 60.600 O 0.25 vt 14990 SUN G1 13.8 1 1 1.25

Fault Hassayampa 500 kV

Trip Hassayampa-N.Gila 500 kV SLO

This is a Post project Case.

This case contains ENPEX, Cabrillo, and all Crestwood wind generation.

This is a high import Case, with All newer generation

in the SDG&E control area at full output. page 1

S

-Tsl,langepa}gec:lﬁ, and old steam units in the SDG&E control areesl&wpe\n@REf\duke stab
is OFF, Cabrillo is OFF, Otay Mesa is OFF, South Bay Tue Jul 25 11:17:30 2006
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Appendix D — Post-Transient Voltage Stability Contingency
Lists
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Post-Transient Voltage Stability

N-1 Contingency List for voltage and Governor Study (105% load level)

Case 1
IMPERIAL VALLEY — MIGUEL 500kV / IV-ROA 230kV
Case 2
HASSAYAMPA - NORTH GILA 500.00
Case 3
NORTH GILA - IMPERIAL VALLEY 500 kV SLO
Case 4
IMPRLVLY-CENTRALX 500KV
Case 5
OTAY MESA — TIJUANA 230 kV SLO
Case 6
SILVER GATE- OTAY MESA 230KV SLO
Case 7
SILVERGT-OLD TOWN 230KV SLO
Case 8
SILVERGT-SOUTH BAY 230KV SLO
Case 9

SOUTH BAY - OTAY MESA 230KV SLO

N-2 Contingency List for Governor Study (102.5% load level)

Case 1
SONGS-TALEGA 1/2 230 kV
Case 2
SONGS-SAN LUIS REY 2/3 230 kV
Case 3
MIGUEL-MISSION 230 1/2 230 kV
Case 4
MIGUEL-SYCAMORE + MIGUEL-MISSION 230 kV
Case 5
SONGS - SAN LUIS REY 1/3 230 kV DLO
Case 6
PALOMAR ENERGY-ESCONDIDO 1&2 230 kV
Case 7
PENASQUITOS-ENCINA & ENCINA-SAN LUIS REY-PALOMAR ENERGY 230
kV
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Appendix E — Short Circuit Results
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PRE CASE: South Bay 69 kV bus 3 phase fault
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PRE CASE: South Bay 69 kV bus SLG fault
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PRE CASE: South Bay 138 kV bus 3 phase fault
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PRE-CASE: South Bay 138 kV bus SLG Fault
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PRE CASE: South Bay 230 kV bus 3 phase fault
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PRE CASE: South Bay 230 kV bus SLG fau

It

N
;r ~ 274n09
0—|.1: |, 737 AB2
u o TEATA~
I
sY-3 M o 128AEd—
19
[
| | E0s06 -
. 513
a2 128 44 14
| South Bay 230 kV Bus 72801
1 9570000
.......... S T
230k
004120 7
5052408 —
bo—— |
H 1 o
g1 1a561 .21 B N
14 28K &
18 ! A
1B 12 Bk : B
EXI-RY 1
o
1 d————— 1 1H
H o
H O—I i o
: o
102400 —
2 ey
sv
OYGEN1Z
2 Baky 12
MG
125K

Appendix Page 99



Duke Interconnection Facilities Study Final Report — December 1, 2006

Appendix E
POST CASE: South Bay 69 kV bus SLG fault
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POST CASE: South Bay 138 kV bus 3 phase fault
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POST CASE: South Bay 138 kV bus SLG fault
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POST CASE: South Bay 230 kV bus 3 phase fault
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POST CASE: South Bay 230 kV bus SLG fault
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Appendix F — CAISO Controlled Grid Generation Queue
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The California 150 Controlled Grid Generation Cueue

as of: January 13, 2006
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Appendix G — Load and Resource Tables
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Power Flow Cases

There were eight dispatch scenarios modeled, with a pre and post-project case modeled for each
dispatch scenario. The eight dispatch scenarios are shown in the Load and Resource Tables and
described below.

Pre-Cases
Alternative 0: This is an extremely high dispatch case, with all generation in the SDG&E basin
at full output.

Alternative 1: This is an extremely high dispatch case, with all generation except the small GTs in
the SDG&E basin at full output.

Alternative 2: This is a very high dispatch case, with all generation except the small GTs and
peakers in the SDG&E basin at full output.

Alternative 3: This is a high dispatch case, with the small GTs, peakers, and old Encina steam
units turned off.

Alternative 4: This is a high dispatch case, with the small GTs, peakers, and old Encina steam
units turned off. Sycamore Canyon combined cycle output is set at 500 MW.

Alternative 5: This is a medium dispatch case, with the small GTs, peakers, and old Encina
steam units turned off. Sycamore Canyon combined cycle output is set at 500 MW. South Bay
unit 4 is off, as is the Encina combined cycle plant.

Alternative 6: This is a high import case (3150 MW) with both the Sycamore Canyon and Encina
combined cycle plants turned off. For this case, the old steam units at Encina are at full output,
and Palomar Energy is off. South Bay is at full output for this case.

Alternative 7: This is a very high import case (3650 MW) with both the Sycamore Canyon and
Encina combined cycle plants turned off. For this case, the old steam units at Encina are at full
output, and Palomar Energy is off. South Bay is at full output for this case.

Alternative 8: This is a very high dispatch case, with all generation except the small GTs and

peakers in the SDG&E basin at full output. This case has all QFs turned off. South Bay is at full
output for this case.
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BOULEVRD
CABRILLO
DIVISION
GOALLINE
KYOCERA
MIRAMAR
MURRAY
NOISLMTR
OTAY
POINTLMA
R.SNTAFE
RINCON
SAMPSON
SANMRCOS
SWEETWTR
CARLTNHS
Subtotal

LkHodG1
LkHodG2
OTAYMGT1
OTAYMGT2
OTAYMST1
PENCT1
PENCT2
PENST1
Subtotal

SOUTHBY2
SOUTHBY1
SOUTHBY3
ENCINAS
ENCINA4
SOUTHBY4
CALPK_BD
CALPK_ES
CALPK_EC
LRKSPBD1
LRKSPBD2
MIRAMRGT
MIRAMRGT
KEARN3AB
KEARN3AB
KEARN3CD
KEARN3CD
ELCAJNGT
ENCINAGT
KEARNGT1
KEARN2AB
KEARN2AB
KEARN2CD
KEARN2CD
SOUTHBGT
RAMCO_ES
RAMCO_OY
ENPEX1
ENPEX2
ENPEX3
ENCINA 6
ENCINA 7
ENCINA 8
CAMPO WIND
Subtotal
Total
Losses
Load

Load + Losses
IMPORT

PRE PRE PRE PRE
Alt 0 Alt1 Alt 2 Alt 3
QF Generation (Always On)
0.5 0.5 0.5 0.5
1 1 1 1
47 47 47 47
49.8 49.8 49.8 49.8
0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5
33 33 33 33
35 35 3.5 35
22 22 22 22
0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5
11 1 1" 11
1.5 1.5 1.5 1.5
0.5 0.5 0.5 0.5
1.5 1.5 1.5 1.5
173.8 173.8 173.8 173.8
Priority One (Order Top to Bottom)
20 20 20 20
20 20 20 20
170 170 170 170
170 170 170 170
221 221 221 221
155 155 155 155
155 155 155 155
231 231 231 231
1142 1142 1142 1142
Priority Two (Order Top to Bottom)
146 146 146 146
143 143 143 143
174 174 174 174
329 329 329 0
298 297 280 3
221 221 221 221
49 49 0 0
49 49 0 0
42 42 0 0
46 46 0 0
46 46 0 0
17 0 0 0
16 0 0 0
15 0 0 0
14 0 0 0
14 0 0 0
14 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
14 0 0 0
14 0 0 0
14 0 0 0
13 0 0 0
13 0 0 0
0 0 0 0
0 0 0 0
250 250 250 250
250 250 250 250
250 250 250 250
200 200 200 200
200 200 200 200
360 360 360 360
203 50 50 0
2693 2492 2243 1637
4008.8 3807.8 3558.8 2952.8
153 153 153 153
4916 4916 4916 4916
5069 5069 5069 5069
1060.2 1261.2 1510.2 2116.2

PRE
Alt 4

1081
146

143
174

221

o o

OO0 O0OO0OO0CO0OO0OO0OOOOOOOOOOO

250
250
0
200
200
360
0
1385
2639.8
153
4916
5069
2429.2

PRE
Alt 5

1102

145
142
174

NN
COO0OO0O0OUNNUOOOO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OOOO0OOOO

o o

962
2237.8
153
4916
5069
2831.2

0
0
170
170
221
0
0
0
561

145

N =W ==
NNNSN A
=GO AN

(===~ B Ry =y — I — B — B — = I — I — I — I — B — B — I — I — I — = Y — i — I = ]

1186
1920.8
153
4916
5069
3148.2

221

561
145

142
174

221

o o

CO0OO0OO0O0O0OO0O0OO0O0O0OO0OO0O0OO0OOO0OOOOOOOOOO

690
1424.8
153
4916
5069
3644.2

COCoOO0OO0O0OO0OO0OOOOOOOOOOO

o o

170
170
221
155
155
228
1142

146
143
174
329
299
221

o o

OO0 O0OO0OO0O0OO0OO0OOOOOOOOOOO
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Post-Cases (Alternative 5 is the only one that differs from the Pre-Case)
Alternative 0: This is an extremely high dispatch case, with all generation in the SDG&E basin
at full output.

Alternative 1: This is an extremely high dispatch case, with all generation except the small GTs in
the SDG&E basin at full output.

Alternative 2: This is a very high dispatch case, with all generation except the small GTs and
peakers in the SDG&E basin at full output.

Alternative 3: This is a high dispatch case, with the small GTs, peakers, and old Encina steam
units turned off.

Alternative 4: This is a high dispatch case, with the small GTs, peakers, and old Encina steam
units turned off. Sycamore Canyon combined cycle output is set at 500 MW.

Alternative 5: This is a medium dispatch case, with the small GTs, peakers, and old Encina
steam units turned off. Sycamore Canyon combined cycle output is set at 500 MW. South Bay
output is 500 MW, and the Encina combined cycle plant is turned off.

Alternative 6: This is a high import case (3150 MW) with both the Sycamore Canyon and Encina
combined cycle plants turned off. For this case, the old steam units at Encina are at full output,
and Palomar Energy is off. South Bay is at full output for this case.

Alternative 7: This is a very high import case (3650 MW) with both the Sycamore Canyon and
Encina combined cycle plants turned off. For this case, the old steam units at Encina are at full
output, and Palomar Energy is off. South Bay is at full output for this case.

Alternative 8: This is a very high dispatch case, with all generation except the small GTs and

peakers in the SDG&E basin at full output. This case has all QFs turned off. South Bay is at full
output for this case.

Appendix Page 111



Duke Interconnection Facilities Study Final Report — December 1, 2006

Appendix G

BOULEVRD
CABRILLO
DIVISION
GOALLINE
KYOCERA
MIRAMAR
MURRAY
NOISLMTR
OTAY
POINTLMA
R.SNTAFE
RINCON
SAMPSON
SANMRCOS
SWEETWTR
CARLTNHS
Subtotal

LkHodG1
LkHodG2
OTAYMGT1
OTAYMGT2
OTAYMST1
PENCT1
PENCT2
PENST1
Subtotal

ENCINAS
ENCINA4
CALPK_BD
CALPK_ES
CALPK_EC
LRKSPBD1
LRKSPBD2
MIRAMRGT
MIRAMRGT
KEARN3AB
KEARN3AB
KEARN3CD
KEARN3CD
ELCAJNGT
ENCINAGT
KEARNGT1
KEARN2AB
KEARN2AB
KEARN2CD
KEARN2CD
RAMCO_ES
RAMCO_OY
ENPEX1
ENPEX2
ENPEX3
ENCINA 6
ENCINA 7
ENCINA 8
CAMPO WIND
SOUTHBY1
SOUTHBY2
SOUTHBY3
Total

Total
Losses
Load

Load + Losses

IMPORT

POST POST POST POST
Alt 0 Alt 1 Alt 2 Alt 3
QF Generation (Always On)

0.5 0.5 0.5 0.5
1 1 1 1
47 47 47 47
49.8 49.8 49.8 49.8
0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5
33 33 33 33
35 35 3.5 35
22 22 22 22
0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5
11 11 1" 1
1.5 1.5 1.5 1.5
0.5 0.5 0.5 0.5
1.5 1.5 1.5 1.5
173.8 173.8 173.8 173.8

Priority One (Order Top to Bottom)
20 20 20 0
20 20 20 0
170 170 170 170
170 170 170 170
221 221 221 221
155 155 155 155
155 155 155 155
231 231 231 231
1142 1142 1142 1102
Priority Two (Order Top to Bottom)
329 329 329 0
298 299 297 3
49 49 0 0
49 49 0 0
42 42 0 0
46 46 0 0
46 46 0 0
17 0 0 0
16 0 0 0
15 0 0 0
14 0 0 0
14 0 0 0
14 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
14 0 0 0
14 0 0 0
14 0 0 0
13 0 0 0
0 0 0 0
0 0 0 0
250 250 250 250
250 250 250 250
250 250 250 250
200 200 200 200
200 200 200 200
360 360 360 360
203 50 50 0
165 165 165 165
165 165 165 165
320 320 320 320
3409 3070 2836 2163
4724.8 4385.8 4151.8 3438.8
153 153 153 153
4916 4916 4916 4916
5069 5069 5069 5069
344.2 683.2 917.2 1630.2

POST
Alt 4

1.5
173.8

0
0
170
170
221
155
155
231
1102

COO0OO0O0O0OO0OO0OO0O0O0O0O0OO0OO0OO0OO0OOOOOODWLMO

250
250

200
200
360

165

165

320

1915

3190.8
153
4916
5069
1878.2

POST
Alt 5

1.5
173.8

0
0
170
170
221
155
155
231
1102

NN
OCO0OO0O0OO0OUNNUUOOOOO0OO0OO0OO0OOO0OOOO0OO0OOOOOOONO

oo

N = =
(=3 ]
oo

1002
2277.8
153
4916
5069
2791.2

POST
Alt 6

1.5
173.8

0
0
170
170
221
0
0
0
561

329

-
~
~

OCOO0OO0O0O0OO0OO0O0OO0OO0OO0OO0O0O0O0O0O0OO0ODO0ODO0O0O0O0OOOOO

POST POST
Alt7 Alt 8
0.5 0
1 0
47 0
49.8 0
0.5 0
0.5 0
0.5 0
33 0
3.5 0
22 0
0.5 0
0.5 0
1" 0
1.5 0
0.5 0
1.5 0

173.8 0
0 20
0 20

170 170
170 170

221 221
0 155
0 155
0 231

561 1142

OCO0OO0OO0O0O0OO0OO0OO0OO0OO0OO0OO0OO0OOOO0OOOOVWO

OQOOQOOOOOQOOQOOQOOOOOQOOQBQ

250
250
250
200
200
360
0 0
165 165 165
165 165 165
320 320 320
1156 672 2169
1890.8 1406.8 3311
153 153 153
4916 4916 4916
5069 5069 5069
3178.2 3662.2 1758
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