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1.0 INTRODUCTION

On April 29, 2015, the California State Historic Resources Commission’s (SHRC) recommended
that the existing utility structure located on the Capistrano Substation site be deemed eligible for
the National Register of Historic Places (NRHP). The State Historic Preservation Office (SHPO)
submitted the recommendation to the Keeper of the NRHP (Keeper) on July 17, 2015 and
SDG&E submitted a formal objection on August 21, 2015. In a communication dated September
22, 2015, the Keeper declined to make a determination of eligibility and instead returned the
nomination to the SHPO for substantive and technical revisions. In particular, the Keeper found
that the nomination did not include an adequate analysis of the integrity of the original substation
complex of which the Utility Structure was a part.

However, based on the SHRC’s initial recommendation on April 29, 2015, SDG&E investigated
the feasibility of a preservation alternative consistent with CEQA guidelines. As outlined in the
CEQA Guidelines 88 15064.5(b)(4) and 15126(a), a preservation alternative should be
considered where a historical resource is identified. Therefore, SDG&E developed the
Capistrano Preservation Alternative for the CPUC’s consideration and inclusion in the Final EIR.

2.0 DESCRIPTION OF THE CAPISTRANO PRESERVATION
ALTERNATIVE
2.1  Scope and Design — Capistrano Preservation Alternative

Following the SHRC recommendation, SDG&E identified and retained a historic preservation
consulting firm, Chattel, Inc. (Chattel), to determine what would be necessary to avoid
significant impact to the existing utility structure, assuming that the structure is ultimately
deemed eligible for NRHP listing. Notwithstanding that the Keeper has declined to make a
determination of eligibility at this time, based on the inadequacy of the nomination, SDG&E has
nonetheless elected to develop the Capistrano Preservation Alternative and for purposes of
SDG&E’s comments on the Recirculated DEIR, it is assumed that the Utility Structure qualifies
as an historical resource.

In coordination with Chattel, SDG&E developed the Capistrano Preservation Alternative to
avoid a potentially significant impact on the existing utility structure (refer to Substation Design
Drawings in Attachment A). As set forth in the Assessment of Capistrano Alternative prepared
by Chattel (see Attachment B)?, the Capistrano Preservation Alternative would not result in a
substantial adverse change to the utility structure, and therefore would have a less-than-
significant impact on the assumed historical resource, because the Capistrano Preservation
Alternative has been designed, and would be implemented, in conformance with the Secretary of

! Chattel’s September 22, 2015 report, entitled “Capistrano Substation Utility Structure, 31050 Camino
Capistrano, San Juan Capistrano, California - Assessment of Capistrano Preservation Alternative” is
attached hereto as Attachment B.
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the Interior’s Standards for the Treatment of Historic Properties with Guidelines for Preserving,
Rehabilitating, Restoring, and Reconstructing Historic Buildings (the “Secretary’s Standards™)
and otherwise would not materially impair the historic significance of the utility structure.
Attachment A contains substation design drawings that depict the Capistrano Preservation
Alternative’s design and layout.

Based upon Chattel’s recommendations (see Attachment B) the Capistrano Preservation
Alternative avoids significant impact to the existing utility structure (assuming the structure
qualifies as a historic resource). The west wing of the structure would be rehabilitated in
conformance with the Secretary’s Standards while the east wing of the structure (located away
from Camino Capistrano, which is less visible from the street and has less architectural detail)
would be removed. SDG&E would then utilize the remaining portion of the existing utility
structure as part of utility operations.

Under the Capistrano Preservation Alternative, in order to incorporate the retained portion of the
existing utility structure into the San Juan Capistrano Substation design, 2 modifications to the
design, specifications, and layout of the substation are made compared to the San Juan
Capistrano Substation design included in SDG&E’s Proposed Project. The primary modification
to the substation design is a reduction in the size of the rebuilt 138/12 kV substation located on
the “lower pad” portion of the substation site. By reducing the ultimate distribution capacity of
the proposed rebuilt Capistrano Substation from 120 MVA to 90 MV A, the proposed 230/138/12
kV substation can be constructed within SDG&E’s existing property. This modification would
reduce the number of distribution 138/12kV transformers, 12kV switchgear sections and 12kV
capacitors from four to three each (with no space for future expansion). Attachment A,
Substation Design Drawings, provides the substation site plan and other design drawings and
figures for the San Juan Capistrano 230/138/12kV Substation under the Capistrano Preservation
Alternative.

Under the Capistrano Preservation Alternative, like the Proposed Project, the Applicant would
rebuild and expand the 138/12kV substation at the Capistrano site, and would also construct a
new 230/138KV substation at the Capistrano site. All other elements of the Capistrano
Preservation Alternative (new 230kV transmission lines, 138kV power line relocations and
undergrounding west of the Capistrano Substation site, and 12kV distribution line relocations)
would be the same as the design of the Applicant’s Proposed Project (as refined).

Substation design modifications include:

. The existing earthen mounds, vegetation and trees along the western edge of the
property (between Camino Capistrano and the existing utility structure) would be
removed and replaced with landscaping that returns the existing utility structure’s
setting to an earlier appearance.

2 SDG&E proposes to name the rebuilt Capistrano Substation as the San Juan Capistrano Substation.
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. Because the substation grade would be raised approximately 5 feet to accommodate
vehicles carrying equipment, an approximately 5 foot tall retaining wall would be
constructed parallel to the northern and eastern walls of the existing utility structure.
The retaining wall would be set back a minimum of 5 feet from the existing utility
structure walls providing a personnel access way on these sides of the building.

o The western perimeter of the substation (along Camino Capistrano) would have a
masonry wall approximately 10 feet tall on the inside of the substation and when
viewed from the exterior would vary from approximately 12 feet to 15 feet in height.
This is due to the fact that the substation grade behind the wall is raised by
approximately 5 feet. The lower approximately 5 feet is the retaining wall, which
would be coupled with an upper approximately 10 feet of masonry wall to
collectively serve as the substation security and screen wall. The northern and
southern perimeter walls would remain at approximately 10 feet in height, identical to
the Proposed Project.

. The security screen wall would abut the existing utility structure on the north and
south sides terminating approximately 4 inches from the structure (refer to substation
drawings in Attachment A) creating separation between the existing utility structure
and the western perimeter wall.

. The southern and western walls of the retained portion of the existing utility structure
would be located outside of the secured substation facility and would be visible from
Camino Capistrano. The northern and eastern walls of the existing utility structure
would effectively act as part of the substation security wall.

o New steel replacement doors would be installed in the southern, eastern and northern
walls of the existing utility structure and would replace the existing doors at these
locations. The northern and eastern doors will serve as part of the security wall.

. A driveway access to the existing utility structure would be constructed from the
main substation access drive to the structure’s southern door.

o The southern driveway’s vehicle access gate to the rebuilt Capistrano Substation
would be set back approximately 80 feet from Camino Capistrano.

. The northern driveway’s access gate would remain (similar to the Proposed Project)
set back approximately 35 feet from Camino Capistrano.

) The northern and southern vehicular access gates would be approximately 30 feet in
width, each comprised of a pair of black wrought iron sliding gates, each
approximately 15 feet in width.

. Grading and the phased site development, including cut and fill, would be similar to
that of Proposed Project substation design.
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With respect to the existing utility structure itself, the west wing would be retained and
rehabilitated per the Secretary’s Standards. The east wing would be removed to provide
adequate room for redevelopment of the substation. The northern and eastern walls of the
retained portion of the existing utility structure would serve as part of the security wall of the
substation, and would only be entered from the exterior (which would be inside the substation
security wall). Modifications to the existing utility structure include:

. East Wing Demolition —12 inches of roof and walls would be retained at the point
where the east wing intersects the west wing of the existing utility structure. This
work is designed to allow the remaining portion of the roof and wall visually to read
as a “ghost” of the east wing once it is removed.

o West Wing Rehabilitation:

o] Western Wall —The exterior wall where earthen mounds are to be removed
would be repaired and waterproofed. The concrete wall iron jacking would be
repaired at locations where steel rebar is exposed at western interior wall.
Window rehabilitation would include removal of existing glazing, repairing
existing sash and frames, and reglazing with like-kind translucent wire glass.
Security bars on all windows would be installed on the interior.

o] Northern Wall — Deteriorated, non-original doors, sidelights, and transom
window would be replaced to match the original. Doors, sidelights and
transom would be constructed of steel rather than wood for increased security.
Due to lack of visibility from the street, it is not proposed to include glazing,
but rather this door assembly would be constructed exclusively of steel
following the original pattern. The northern wall and replacement door would
serve as part of the security wall of the substation and would only be accessed
from the exterior (i.e., from within the substation).

o] Eastern Wall —The interior door at the location of demolished east wing would
be replaced with a new exterior door to match the original, but designed for
exposure to the elements. Due to the lack of visibility from the street, it is not
proposed that glazing be included in either the new exterior door or existing
windows, but rather for these assemblies would be constructed exclusively of
steel following the original pattern. The eastern wall, windows and
replacement door would serve as part of the security wall of the substation and
would only be accessed from the exterior (i.e., from within the substation).

o] Southern Wall — Deteriorated, non-original doors, sidelights, and transom
window would be replaced to match the original. Doors, sidelights and
transom would be constructed of steel rather than wood for increased security.
Due to the visibility from the street, it is proposed to include translucent wire
glass at the transom only, but otherwise the new door assembly would be
constructed of steel following the original pattern. Where glazing occurs at
the transom, security bars would be installed on the interior.
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o] Interior Window Sills - Damage to concrete would be repaired at windows
sills where water infiltration has occurred.

Interior Crane — The moveable crane would be retained.

Lighting - Development and implementation of a lighting plan would include
exterior wall sconces on the north and south walls. Such exterior wall sconces
would operate manually.

Chattel determined that, assuming the utility structure subsequently qualifies as an historical
resource, the Capistrano Preservation Alternative would not have a significant impact on the
utility structure, in part because it conforms with the Secretary’s Standards. However, to ensure
conformance with the Secretary's Standards through final design and construction, Chattel
recommended that SDG&E retain a qualified professional historic architect meeting the
Secretary of the Interior’s Professional Qualifications Standards to monitor those activities.
Chattel also recommended that SDG&E prepare Historic American Building Survey (HABS)
photographic documentation for the utility structure before the east wing is removed. Chattel
concluded that these measures would further reduce the Capistrano Preservation Alternative’s
already less-than-significant impact on the utility structure (assuming that it is subsequently
determined to be an historical resource under CEQA). SDG&E is agreeable to these measures,
which should therefore be considered Applicant Proposed Measures.

As shown in San Juan Capistrano Substation drawings provided in Attachment A, the 138kV
(GIS) switchgear building, the three 230/138kV transformers, the 230kV (GIS) switchgear
building, and the 230kV capacitor banks would all have a design and be located on the substation
property similar to the layout for the Proposed Project. Table 1, Key Substation Ultimate Design
Differences highlights the key differences between the Proposed Project and the Capistrano
Preservation Alternative San Juan Capistrano Substation design.

Table 1: Key Substation Ultimate Design Differences

Substation Design Capistrano Preservation Pronosed Proiect Desian
Element Alternative Design P ) g
Former Utility Structure | Western portion retained with Entire structure removed

rehabilitation consistent with
Secretary’s Standards

138/12kV Transformers | Three transformers Four transformers

12kV Switchgear Three ¥4 sections of switchgear (12 | Four ¥4 sections switchgear
circuits) (16 circuits)

12kV Capacitors Three 12kV capacitors Four 12kV capacitors
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Table 1 (cont.): Key Substation Ultimate Design Differences

Substation Design Capistrano Preservation Proposed Proiect Desian
Element Alternative Design P ) g
Western Screen/Security | Varies up to 15 feet tall from the 10 feet tall
Wall exterior
Southern Driveway 80 foot setback from the Camino 35 foot setback from Camino
Capistrano Capistrano

The construction schedule for the San Juan Capistrano Substation, under the Capistrano
Preservation Alternative, is anticipated to be approximately 51 months. Construction equipment
and personnel would be similar to those identified for the Proposed Project in the Draft EIR,
Section 2.4.1.

2.2  Consideration of CEQA Criteria

Consistent with CEQA Guidelines (Section 15126.6) and the South Orange County Reliability
Enhancement Project Recirculated Draft Environmental Impact Report (RDEIR), the Capistrano
Preservation Alternative was evaluated according to the following criteria:

1. Would the Capistrano Preservation Alternative accomplish most of the basic project
objectives?

2. Would the Capistrano Preservation Alternative be economically, technically, and legally
feasible?

3. Would the Capistrano Preservation Alternative avoid or substantially lessen one or more
significant impacts identified for the Proposed Project?

4. Would the Capistrano Preservation Alternative increase the severity of any impact
identified for the Proposed Project, or create a new potentially significant impact that was
not identified for the Proposed Project?

Conformance with Project Objectives

The Capistrano Preservation Alternative would meet each of the Proposed Project objectives
included within the DEIR (Section 1.3.1) as well as the Applicant’s objectives outlined in
Proponent’s Environmental Assessment (PEA) Section 2.2. Similar to the Proposed Project, the
Capistrano Preservation Alternative would provide the following benefits:

¢ Reduced risk of an uncontrolled outage of all of the South Orange County load,;
e Reduced risk of a controlled interruption of a portion of the South Orange County load,;

e Compliance with mandatory NERC, WECC, and CAISO transmission planning
standards;

e Rebuild of the Capistrano Substation to replace aging equipment and increase capacity;
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e Improved transmission and distribution operating flexibility;
e Provides a redundant second 230kV source for the South Orange County service area;
e Accommodates projected customer load growth in the South Orange County area; and

e Locates new and upgraded facilities within existing transmission corridors, SDG&E
ROW, and utility owned property.

Feasibility

The Capistrano Preservation Alternative is feasible from a technological, legal, and economic
perspective. SDG&E has conducted preliminary engineering and design (refer to Section 2.1 and
Attachment A), and has determined that the Capistrano Preservation Alternative is in fact
feasible from a technical, engineering, and construction perspective. While the cost of the
Capistrano Preservation Alternative may increase in comparison to the cost of Proposed Project,
such increase in cost would be minimal in relation to the overall cost of either the Capistrano
Preservation Alternative or the Proposed Project. Therefore, the Capistrano Preservation
Alternative is considered to be economically feasible. Finally, the Capistrano Preservation
Alternative would utilize the same existing SDG&E property proposed for use by the Proposed
Project. SDG&E has legal rights to the Capistrano Substation site as property owner and the
CPUC would retain discretionary authority over the siting of the project, all in a similar manner
as for the Proposed Project. Therefore, the Capistrano Preservation Alternative is considered to
be legally feasible.

Environmental Advantages

As described above and detailed within Attachment B, the Capistrano Preservation Alternative
would reduce potentially significant impacts to the potentially historical resource to a level less
than significant. Therefore, if the Keeper ultimately finds that the existing utility structure is
eligible for listing on the NRHP, the Capistrano Preservation Alternative would reduce at least
one potentially significant impact in comparison to the Proposed Project.

Environmental Disadvantages

No environmental disadvantages have been identified with the Capistrano Preservation
Alternative in comparison to the Proposed Project. As further described in Section 3.0 below,
the Capistrano Preservation Alternative would not be anticipated to increase the severity of any
impact identified for the Proposed Project and would not create any new impact not previously
identified for the Proposed Project.

Conclusion

The Capistrano Preservation Alternative is feasible, would meet the basic objectives of the
Proposed Project, and would reduce potentially significant impacts to a potential historical
resource identified for the Proposed Project. Therefore, the Capistrano Preservation Alternative
should be considered by the CPUC and included in the Final Environmental Impact Report.
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3.0 COMPARISON OF THE CAPISTRANO PRESERVATION
ALTERNATIVE

3.1 Methodology

As stated in Section 2.1 above, the Capistrano Preservation Alternative was analyzed to ensure
that at least one potentially significant impact identified for the Proposed Project would be
avoided or substantially reduced (to a level less than significant) by implementation of the
Capistrano Preservation Alternative. The Capistrano Preservation Alternative was compared to
the Proposed Project in terms of the resource areas that the DEIR/RDEIR found to be impacted
by the Proposed Project.

While the focus of the Comparison of the Capistrano Preservation Alternative to the Proposed
Project is the six potentially significant impacts identified within the RDEIR, the comparison
included below also analyzes whether or not the Capistrano Preservation Alternative would
increase impacts for other resources affected by the Proposed Project. The RDEIR and DEIR
collectively identify six potentially significant impacts of the Proposed Project (air quality,
biological resources, cultural resources, land use and planning, traffic and transportation, and
cumulative impacts) with impacts to all other resource areas being less than significant.

For purposes of this Comparison, SDG&E presents the RDEIR findings with respect to the
Proposed Project’s impacts. SDG&E does not agree that the RDEIR has properly identified as
significant impacts to biological resources, land use and planning, traffic and transportation, and
cumulative impacts. The air quality impact would be similar for each Alternative considered. ®
With respect to traffic impacts, as stated in SDG&E’s April 10, 2015 Comments on the Draft
EIR, Detailed Comments at 3-4: “SDG&E’s construction and engineering contractors do not
expect a full closure of any of these roads during underground construction and SDG&E did not
state there would be any full road closures in the PEA. The Project refinements identified in
more detail in Attachment A - Minor Project Design Refinements will eliminate the temporary
and cumulative traffic impacts.” With respect to biological and land use impacts, as set forth in
SDG&E’s September 24, 2015 RDEIR Comments at Section IV, SDG&E is in full compliance
with its Natural Communities Conservation Plan (“NCCP”) and, with the Segment 4 Design
Revisions set forth in Exhibit 2, bringing permanent transmission structures within SDG&E’s
existing easements, the United States Fish & Wildlife Service (“USFWS”) has agreed that no
conflict between the Proposed Project and recorded and potential conservation easements is
expected. With respect to land use impacts on local height limitations, the Commission’s
General Order 131-D, CPUC Decision 94-06-014, and numerous court rulings confirm that the
CPUC has exclusive jurisdiction over the construction of electric utility facilities, preempting
local ordinances. Therefore the local ordinances cited in the RDEIR are not applicable to the
Proposed Project. With respect to the potential historical resource, on August 21, 2015, SDG&E

3 Rebuilding Capistrano Substation, at least as a 138/12 kV substation, is a reasonably anticipated outcome under all
Alternatives considered in the RDEIR/DEIR. Therefore, each such Alternative will have a similar effect on air
quality as the Proposed Project—and many alternatives require rebuilding two substations rather than just one.
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submitted to the Keeper its objection to the proposed determination of eligibility of the existing

utility structure for the NRHP, opposing the SHRC’s recommendation. If the Keeper ultimately
finds that the existing utility structure is not eligible for listing on the NRHP, then the Proposed

Project would not have a significant effect on a historical resource.

SDG&E provides the Comparison below, based on the
RDEIR’s findings, without conceding that the RDEIR
findings are accurate.

3.2 Analysis of the Capistrano Preservation
Alternative

An analysis of the environmental advantages and
disadvantages of the Capistrano Preservation
Alternative in comparison to the RDEIR’s findings
regarding the Proposed Project is contained within the
following subsections. Table 2, Comparison Summary,
summarizes the determinations of impacts to CEQA
resources for the Capistrano Preservation Alternative in
comparison to RDEIR’s findings regarding the
Proposed Project. As shown in Table 2 and detailed
below, the Capistrano Preservation Alternative would
have similar or less impacts than the Proposed Project
for all CEQA resource areas.

Under the Capistrano Preservation Alternative, the San
Juan Capistrano Substation would be rebuilt and
expanded to allow for additional 138kV connections as
well as for the connection to new 230kV transmission
lines. As described in Section 2.1 above, the principal
difference between the Capistrano Preservation
Alternative and the Proposed Project is the retention
and rehabilitation of the west wing of the existing
utility structure and the reduced ultimate substation
buildout for the distribution facilities.

Reduction of Potentially Significant Impacts

Historic Resources

As documented in Attachment B, the Capistrano
Preservation Alternative would reduce impacts to

Table 2: Comparison Summary

Proposed | Pres.

Resource Area Project Alt.
Aesthetics LTS Similar
Agriculture & A
Forestry LTS Similar
Air Quality S Similar
Biological 1 ..
Resources S Similar
Cultural Resources S Less
Geology, Soils, & L
Minerals LTS Similar
Greenhouse Gases LTS Similar
Hazards LTS Similar
Hydrology and A
Water Quality LTS Similar
Land use and 2 .
Planning S Similar
Noise LTS Similar
Population & .
Housing LTS Similar
Public Services and i
Utilities LTS Similar
Recreation LTS Similar
Transportation and 3 .
Traffic S Similar
Cumulative S3 Similar
Notes:
LTS = less than significant
S = Significant

! Note that following initial consultation with
USFWS, impacts would be LTS.

2 As outlined in SDG&E’s comments, CPUC
jurisdiction preempts local ordinances and
impacts would be LTS.

3 Traffic control plans submitted on
SDG&E’s Minor Project Refinement (dated
April 2015) reduce impacts to LTS.

historical resources to less than significant through the preservation and rehabilitation of the
western wing of the existing utility structure in conformance with the Secretary’s Standards,
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consistent with the assessment included within Attachment B (historic site 30-179873)*.
Therefore, the Capistrano Preservation Alternative would have less impacts to historical
resources when compared to the Proposed Project.

Air Quality

The DEIR identified short term, significant impacts relating to the emission of criteria pollutants.
Emission of criteria pollutants is governed by the location, extent (area of disturbance), duration
(Iength of construction), and intensity (amount of equipment required) of construction activities.
These impacts were the direct result of construction activities, including the use of heavy
construction equipment. The Capistrano Preservation Alternative would include construction
activities very similar to the Proposed Project in location, extent, duration, and intensity.
Therefore, Capistrano Preservation Alternative would have similar effects on air quality as the
Proposed Project.

Biological Resources

The RDEIR found: “The proposed project may conflict with two conservation easements
established within the Orange County Southern Subregion HCP and considered preserve areas
under the SDG&E NCCP/HCP.”  As set forth in SDG&E’s September 24, 2015 RDEIR
Comments at Section 1V, SDG&E is in full compliance with its Natural Communities
Conservation Plan (“NCCP”) and, with the Segment 4 Design Revision set forth in Exhibit 2,
bringing permanent transmission structures and wires within SDG&E’s existing easements, the
United States Fish & Wildlife Service (“USFWS”) has agreed to a process that would result in
the Proposed Project being consistent (i.e. having no conflicts) with recorded and potential
conservation easements and the Orange County Southern Subregion HCP. The Capistrano
Preservation Alternative would have similar (less than significant) effects on biological resources
as the Proposed Project.

Land Use and Planning

Like the Proposed Project, the Capistrano Preservation Alternative would include rebuilding and
expanding the San Juan Capistrano Substation, including the construction of a 138kV gas
insulated substation (GIS) structure (approximately 45 feet tall), and a 230kV GIS structure
(approximately 50 feet tall). The RDEIR found in LU-2 that the “proposed project would
directly conflict with applicable building height regulations defined within the San Juan
Capistrano Municipal Code.” The Commission’s General Order 131-D, CPUC Decision 94-06-
014, and numerous court rulings confirm that the CPUC has exclusive jurisdiction over the
construction of electric utility facilities, preempting local ordinances. Therefore the local
ordinances cited in the RDEIR are not applicable to the Proposed Project. The Capistrano

4 Note that the potentially significant impact to historic resources was made in the RDEIR on the assumption that
former utility structures would quality as a historic resource. However, the Keeper of NRHP has most recently
declined to rule on the eligibility of the structure and has requested revisions to the nomination, including additional
analysis concerning the integrity of the original substation complex.
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Preservation Alternative would have an inconsistency with the inapplicable City of San Juan
Capistrano zoning ordinance similar to that of the Proposed Project.

The RDEIR found in LU-3: “The proposed project may also conflict with two conservation
easements established under the Orange County Southern Subregion HCP.” As set forth in
SDG&E’s September 24, 2015 RDEIR Comments at Section IV, SDG&E is in full compliance
with its Natural Communities Conservation Plan (“NCCP”) and, with the Segment 4 Design
Revision set forth in Exhibit 2, bringing permanent transmission structures and wires within
SDG&E'’s existing easements, the USFWS has agreed to a process that would result in the
Proposed Project being consistent with recorded and potential conservation easements and the
Orange County Southern Subregion HCP. The Capistrano Preservation Alternative would have
similar effects on LU-3 as the Proposed Project.

Traffic and Transportation

The Capistrano Preservation Alternative would include rebuilding and expansion of the
Capistrano Substation, including the undergrounding of existing 13kV and 12kV lines west of
the Capistrano Substation site that would result in temporary impacts to traffic circulation on
Camino Capistrano and Calle San Diego. The Capistrano Preservation Alternative would
include the same scope of work between the Talega Substation and up to the Capistrano
Substation site. Therefore, similar impacts to traffic circulation would occur during stringing
operations (for example — across the I-5 Freeway) and during underground construction at Vista
Montana and Via Pamplona. The Capistrano Preservation Alternative would have similar
impacts on traffic circulation as the Proposed Project. However, it is important to note that
impacts to traffic circulation are actually less than significant, as detailed in SDG&E’s comments
on the DEIR. Specifically, SDG&E can construct underground lines at Vista Montana, Via
Pamplona, and Calle San Diego without full road closures. Additionally, SDG&E’s substation
engineering consultant prepared draft traffic control plans for Camino Capistrano that would
allow for construction to occur while retaining 3 lanes of travel, thus retaining roadway capacity
and reducing impacts to traffic circulation to a less than significant level. Similarly, the
Capistrano Preservation Alternative would not result in significant impacts to traffic circulation.

Cumulative Impacts

The Capistrano Preservation Alternative would include rebuilding and expansion of the
Capistrano Substation, including the undergrounding of existing 13kV and 12kV lines west of
the Capistrano Substation site that would result in temporary cumulative impacts to traffic
circulation on Camino Capistrano. Therefore, the Capistrano Preservation Alternative would
have similar cumulative impacts when compared to the Proposed Project. However, it is
important to note that impacts to traffic circulation (including the cumulative impacts identified
within the DEIR) are actually less than significant, as detailed in SDG&E’s comments on the
DEIR. Pursuant to the Draft traffic control plans submitted with SDG&E’s comments on the
DEIR, roadway capacity on Camino Capistrano could be maintained at three lanes, thus limiting
impacts a less than significant level. Similarly, the Capistrano Preservation Alternative would
not result in significant cumulative impacts to traffic circulation on Camino Capistrano.
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Other Resource Areas

The Capistrano Preservation Alternative would have a very similar scope of work compared to
the Proposed Project, and this would generally result in very similar impacts to CEQA resource
areas, as summarized in Table 2 above. A comparison of such impacts is included below for
each of the 10 resources areas with less than significant impacts.

Aesthetics

The Capistrano Preservation Alternative would have the same alignment as the Proposed Project
for all distribution, power, and transmission lines to be installed, removed, or relocated.
Therefore, impacts to aesthetic resources (including viewsheds, view corridors, scenic highways
and roads, and scenic vistas) would be similar for the Capistrano Preservation Alternative when
compared to the Proposed Project. Similarly, impacts to visual character from the distribution,
power, and transmission lines would be similar for the Capistrano Preservation Alternative when
compared to the Proposed Project.

Potential impacts relating to degradation of the existing visual character at the San Juan
Capistrano Substation site would be similar (or less) for the Capistrano Preservation Alternative
when compared to the Proposed Project. While the Capistrano Preservation Alternative includes
a redesigned San Juan Capistrano Substation, the revisions are relatively minor and would
actually result in less visual change from existing conditions when compared to the Proposed
Project. As further described above and within Attachments A and B, the western wing of the
existing utility structure would be retained, rehabilitated, and incorporated into the design of the
new San Juan Capistrano Substation. The view of the San Juan Capistrano Substation would
therefore not only be altered less under the Capistrano Preservation Alternative than under the
Proposed Project, the design of the new substation under the Capistrano Preservation Alternative
would also include positive measures such as wall design and landscaping that would increase
the consistency of the site with the historic look and feel of the substation site. In addition,
prominent existing visual features, including existing overhead 138kV structures, would be
removed (138KkV lines would be relocated to an underground position as they enter the
substation, similar to the design of the Proposed Project) thus providing for a more unified
landscaped as discussed within the DEIR (page 4.1-26, lines 40 and 41). Therefore, impacts
relating to degradation of existing visual character for the Capistrano Preservation Alternative
would be similar, or less, when compared to the Proposed Project.

Agriculture and Forestry Resources

The Capistrano Preservation Alternative would have the same physical footprint as the Proposed
Project, thereby have the same potential to affect agricultural and forestry resources. Therefore,
impacts to agricultural and forestry resources would be similar for the Capistrano Preservation
Alternative when compared to the Proposed Project.
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Geology, Soils, and Mineral Resources

The Capistrano Preservation Alternative would have the same footprint as the Proposed Project,
and would require a similar amount of grading, grubbing, and other earth disturbing activities as
well as similar construction activities and equipment usage. Therefore, impacts relating to
geologic hazards, seismic hazards, landslides, unstable and expansive soils, liquefaction, and soil
erosion would be similar for the Capistrano Preservation Alternative when compared to the
Proposed Project.

Greenhouse Gases

The Capistrano Preservation Alternative would include similar construction activities, including
duration, location, and intensity. Therefore, impacts associated with greenhouse gas emissions

from construction would be similar for the Capistrano Preservation Alternative when compared
to the Proposed Project.

The San Juan Capistrano Substation design and operation under the Capistrano Preservation
Alternative would be similar to the Proposed Project, and would actually contain a smaller
ultimate buildout (less equipment) when compared to the Proposed Project. Therefore, impacts
relating to the emission of greenhouse gases (including from the utilization of sulfur
hexafluoride) would be similar or less for the Capistrano Preservation Alternative when
compared to the Proposed Project.

Hazards and Hazardous Materials

The Capistrano Preservation Alternative would have the same footprint as the Proposed Project,
and would require a similar construction equipment, materials, and equipment. Therefore,
impacts relating to fire hazards, emergency response plans, evacuation routes, hazardous
materials sites, and hazardous materials and waste handling and exposure would be similar for
the Capistrano Preservation Alternative when compared to the Proposed Project.

Hydrology and Water Quality

The Capistrano Preservation Alternative would have the same footprint as the Proposed Project,
and would require a similar amount of grading, grubbing, and other earth disturbing activities.
The Capistrano Preservation Alternative would also be subject to the same water quality related
regulations and best management practices, such the SDG&E BMP Manual, NPDES Regulations
(including preparation implementation of a SWPPP), and hazardous materials storage regulations
(such as the preparation and implementation of SPCC plans). Therefore, the Capistrano
Preservation Alternative would have similar impacts on water quality standards and waste
discharge requirements when compared to the Proposed Project.

Because the Capistrano Preservation Alternative would have the same footprint as the Proposed
Project, would include similar construction and operation activities, in the same locations,
potential impacts relating flooding, flood hazards, tsunami hazards, mud flow hazards, and
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drainage patterns would be similar for the Capistrano Preservation Alternative and the Proposed
Project.

The Capistrano Preservation Alternative would have a similar, low potential to require
dewatering during construction activities. Similar to the Proposed Project, the Capistrano
Preservation Alternative would not be anticipated to affect groundwater (either directly or
indirectly) in any other ways. Therefore, potential impacts on ground water would be similar for
the Capistrano Preservation Alternative when compared to the Proposed Project.

Noise

Construction of the Capistrano Preservation Alternative would be similar to construction of the
Proposed Project, including having a similar construction schedule and the same physical
locations where construction activities would occur. Therefore, less than significant impacts
associated with construction noise and groundborne vibration would be similar for the
Capistrano Preservation Alternative when compared to the Proposed Project.

The Capistrano Preservation Alternative would include the same scope of work as the Proposed
Project in relation to operation of new 230kV overhead transmission lines. Therefore, potential
impacts associated with corona noise would be similar for the Capistrano Preservation
Alternative when compared to the Proposed Project.

The revised ultimate substation layout under the Capistrano Preservation Alternative would
include space for one less 138/12kV transformer, and the same number of 230/138kV
transformers as the Proposed Project. The 230/138kV transformers would be located in the same
location as the Proposed Project design. The location of the 138/12kV transformers have been
shifted slightly; however, the noise emission from the 138/12kV transformers are lower in
relation to the 230kV transformers and the 138/12kV transformers are located further from
sensitive noise receptors. Therefore, impacts from transformers are anticipated to be similar for
the Capistrano Preservation Alternative and the Proposed Project.

Population and Housing

The Capistrano Preservation Alternative would include a similar work force (both for
construction and operation) as the Proposed Project and would have the same potential to
indirectly induce growth through the improved electrical transmission system the Capistrano
Preservation Alternative would provide. Therefore, impacts to population and housing would be
similar for the Capistrano Preservation Alternative when compared to the Proposed Project.

Public Service and Utilities

The Capistrano Preservation Alternative would include a similar work force (for both
construction and operation) as the Proposed Project, would include the same physical footprint as
the Proposed Project, and would have the same potential for use of public services including law
enforcement, fire protection, parks, schools, and other public services. Therefore, impacts would
be similar for the Capistrano Preservation Alternative when compared to the Proposed Project.
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The Capistrano Preservation Alternative would result in similar requirements for water use,
wastewater, and solid waste. Therefore, impacts upon these services would be similar for the
Capistrano Preservation Alternative when compared to the Proposed Project.

The Capistrano Preservation Alternative would occupy the same footprint as the Proposed
Project, with no substantial difference in new impervious areas or anticipated runoff volumes.
While retention of a portion of the existing utility structure would increase impervious area when
compared to the Proposed Project substation design, the reduction in equipment would offset
some of that increase. Therefore, impacts to stormwater retention and drainage facilities would
be similar for the Capistrano Preservation Alternative when compared to the Proposed Project.

Recreation

The Capistrano Preservation Alternative would not induce increased substantial new use of
existing recreational facilities such that existing facilities would be degraded. The Capistrano
Preservation Alternative would include a similar work force (for both construction and
operation) as the Proposed Project. Therefore, impacts to recreational facilities would be similar
for the Capistrano Preservation Alternative when compared to the Proposed Project.

Determination

The Capistrano Preservation Alternative would result in fewer potentially significant impacts as
the existing utility structure (historic site 30-179873) would be preserved in accordance with the
Secretary’s Standards, with the west wing retained and rehabilitated, and incorporated into the
design and future use of the San Juan Capistrano Substation (refer to Attachments A and B).
Impacts associated with traffic and cumulative traffic would be similar for the Capistrano
Preservation Alternative and the Proposed Project and, as noted in SDG&E’s comments on the
DEIR and again summarized in SDG&E’s comments on the RDEIR, these impacts can be
reduced to a level less than significant. Similarly, the Capistrano Preservation Alternative would
result in the same impacts to land use and planning and biological resources identified for the
Proposed Project within the RDEIR. However, as stated within SDG&E’s comments to the
RDEIR, these impacts should be considered less than significant for the Proposed Project, and as
such would be less than significant for the Capistrano Preservation Alternative. Due to the
substantially similar construction scenario between the Capistrano Preservation Alternative and
the Proposed Project, similar temporary, significant impacts related to the emission of criteria
pollutants would be anticipated to result. Finally, the Capistrano Preservation Alternative would
be anticipated to have similar or less, impacts to the remaining CEQA resource areas identified
by the DEIR to have less than significant impacts under the Proposed Project.

In addition, the Capistrano Preservation Alternative would meet the basic project objectives,
including providing for a redundant second 230kV source that could adequately support the
South Orange County load in the event of the loss of the Talega Substation, complying with
mandatory NERC, WECC and CAISO reliability standards, and rebuilding Capistrano
Substation so that it can provide reliable electric service to the citizens of San Juan Capistrano.
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l. INTRODUCTION

This report evaluates the Capistrano Preservation Alternative (the Preservation Alternative) prepared
by San Diego Gas & Electric Company (SDG&E). It was developed for the Capistrano Substation
located at 31050 Camino Capistrano in San Juan Capistrano, Orange County, California (the
Property) as part of SDG&E’s comments on the Recirculated Draft Environmental Impact Report
(RDEIR) prepared for the California Public Utilities Commission (CPUC) for the South Orange
County Reliability Enhancement Project (the SOCRE Project). The CPUC originally circulated a
Draft Environmental Impact Report Draft EIR) for the SOCRE Project on February 23, 2015. The
proposed SOCRE Project analyzed in the Draft EIR included, among other regional utility
improvements, substantial modifications to the Property and the existing improvements thereon,
including demolition of an existing onsite utility structure ((the Utility Structure). The CPUC circulated
the RDEIR for public comment on August 10, 2015. The objective of this report is to evaluate the
Preservation Alternative with respect to its historical resources impact on the Utility Structure under
the California Environmental Quality Act (CEQA).

The Utility Structure is the only building currently located on the Property. It was formerly used to
house functions related to the Property’s function as an electrical substation. However, while the
substation continues to function as such today, the Utility Structure has played no role in the
operation of the substation for decades and now sits vacant. The Utility Structure has been the
subject of multiple historical resource assessments over the past several years. Three qualified
consultants, including one retained by the CPUC, concluded that the Utility Structure was not eligible
for listing on the National Register of Historic Places (National Register) and did not qualify as an
“historical resource” under CEQA."

Recently, however, the Utility Structure was nominated by a private citizen to the National Register.
In the nomination, the Utility Structure was described as significant under Criterion A for its
association with electrical power distribution in Southern California. Subsequently, on April 29, 2015,
the State Historical Resources Commission (SHRC) recommended that the State Historic
Preservation Officer (SHPO) nominate the Utility Structure as eligible for listing on the National
Register. That recommendation was forwarded to the Keeper of the National Register (Keeper) on
July 17, 2015. On August 21, 2015, SDG&E submitted to the Keeper its objection to the proposed
determination of eligibility. Most recently, in a communication dated September 22, 2015 (the Keeper
Communication), the Keeper declined to make a determination of eligibility and instead returned the
nomination to the SHPO for substantive and technical revisions. In particular, the Keeper found that
the nomination did not include an adequate analysis of the integrity of the original substation
complex of which the Utility Structure was a part.

However, the CPUC completed the RDEIR prior to the Keeper's review of the nomination. As a
result,the based upon the SHRC recommendation, the RDEIR states: “Because the former utility
structure’s eligibility for listing in the NRHP [National Register] has not yet been determined, it is
assumed for the purposes of this analysis that the structure will be determined to be eligible for
listing in the NRHP."

Notwithstanding that the Keeper has now declined to make a determination of eligibility based on the
inadequacy of the nomination, SDG&E has nonetheless elected to develop the Preservation
Alternative and for purposes of this report, it is assumed that the Utility Structure qualifies as an
historical resource. It is, however, uncertain whether and when (1) the nomination will be further

! Ecology and Environment, Inc., South Orange County Reliability Enhancement Project Recirculated
Environmental Impact Report (RDEIR), August 2015, 2-97.
% Ibid, 2-97.



revised in accordance with the Keeper's comments and (2) the Keeper will find those revisions
acceptable and make a determination of eligibility.

Notwithstanding that the RDEIR found that the demolition of the Utility Structure would be
considered a significant impact under CEQA because the structure is potentially an historical
resource, the RDEIR did not include a preservation alternative to reduce or avoid the significant
impacts on that assumed historical resource. Therefore, SDG&E determined that it would prepare
the Preservation Alternative for the CPUC's consideration. SDG&E retained Chattel, Inc., a historic
preservation consulting firm, to help formulate the Preservation Alternative in a manner that avoids a
significant impact on the Utility Structure. Consequently, in coordination with Chattel, Inc., SDG&E
developed the Preservation Alternative, which has been designed to conform with the Secretary of
the Interior’'s Standards for the Treatment of Historic Properties with Guidelines for Preserving,
Rehabilitating, Restoring, and Reconstructing Historic Buildings (the Secretary’s Standards), while
still meeting key objectives of the proposed SOCRE Project. Projects that alter historical resources
in conformance with the Secretary’s Standards are considered to have a less-than-significant impact
under CEQA.

The Preservation Alternative is described in a set of drawings prepared by NV5 engineers dated
September 2015 (the Drawing Set). The Drawing Set is attached as Exhibit A. As shown on the
Drawing Set, the Utility Structure includes a west wing along Camino Capistrano (the West Wing)
and an east wing that is largely not visible from Camino Capistrano (the East Wing). The
Preservation Alternative entails the retention and rehabilitation of the West Wing and the removal of
the majority of the East Wing to provide adequate room to rebuild the substation, all in conformance
with the Secretary’s Standards. The East Wing is less architecturally articulated than the more
publically-oriented West Wing, and it is less visible from the street, as it is located away from Camino
Capistrano and the West Wing blocks views of it. Following the removal of the East Wing, the
proposed 230/138/12 kV substation would be constructed within the existing Property by reducing
the ultimate distribution capacity of the proposed rebuilt Capistrano Substation from 120 MVA to 90
MVA. This represents a modification of the project originally proposed by SDG&E, as it would reduce
the number of distribution 138/12kV transformers, 12kV switchgear sections and 12kV capacitors
from four to three each. All other elements (new 230kV transmission lines, 138kV power line
relocations and undergrounding west of the Property, and 12kV distribution line relocations) would
be the same as the project originally proposed by SDG&E, as analyzed in both the Draft EIR and the
RDEIR as the SOCRE “Proposed Project”.

This report evaluates the impact of the Preservation Alternative on the Utility Structure and its
conformance with the Secretary Standards, and concludes that the Preservation Alternative would
not result in a substantial adverse change in the significance of the Utility Structure, and that the
Preservation Alternative does conform with the Secretary's Standards, as discussed in detail in
Section VII, below. Therefore, the Preservation Alternative would not have a significant impact on an
historical resource under CEQA.

. INFORMATION SOURCES

The Property has been previously surveyed multiple times for historic and architectural significance
(McKenna, Moomijian, and TRC). Historic context information was synthesized, verified, and further
supplemented by Chattel, Inc.’s own research. Robert Chattel and Gabrielle Harlan attended a site
visit of the Property on July 17, 2015, and Ms. Harlan also attended a site visit on March 26, 2015.
Primary research materials include: the Southern California Edison Company Collection and the
Southern California Edison Records, 1848-1989 Manuscript Collection at the Huntington Library in
San Marino, California; Sanborn fire insurance maps; historical background data available online
from the San Diego Historical Society and the City of San Juan Capistrano history files; and historic



drawings of the Property made available by SDG&E. In addition, the history of SDG&E was compiled
from aforementioned surveys and several published works on the history of the company, including
Iris Engstrand and Kathleen Crawford’s Reflections — A History of the San Diego Gas & Electric
Company 1881-1991, and William A. Myers, Iron Men and Copper Wires — Centennial History of the
Southern California Edison Company.

Il PROPERTY HISTORY

The Utility Structure was constructed as part of a larger Capistrano Substation complex (the
Substation Complex) on the Property, which is a large parcel of land adjacent to Camino Capistrano,
a primary thoroughfare through San Juan Capistrano. The Property originally was owned by the
Buchheim family. They were ranchers, and they had large orange groves in the area. However, by
1917, the Southern California Edison Company (SCE) had acquired the Property, and it soon began
construction of its new Substation Complex, which was completed in 1918. A historic photograph
illustrating the original Substation Complex, as well as historic photographs of the Utility Structure,
are included as Exhibit B.

The original Substation Complex served as a connection point between SCE’s 50 Hertz (Hz)
transmission system and the 60 Hz system of San Diego Consolidated Gas & Electric Company.
The electrical equipment in the Substation Complex included both indoor and outdoor components
that were interdependent, and operated together as an integrated system.

The Utility Structure was the main structure in the Substation Complex. It was referred to in early
construction drawings as the “indoor substation.” However, the Substation Complex included several
other structures. The Utility Structure was designed to have the most public presence on the street,
as it was the only one that faced onto Camino Capistrano. Directly to the rear of the Ultility Structure
was a garage, which is no longer extant. All that remains of the garage structure is its scored
concrete footprint. The original Substation Complex also included three residential structures, which
were all located on the northern edge of the Property. The largest and most architecturally elaborate
of the three was the Chief Operator's Cottage, and this residential unit was located in the closest
proximity to the Utility Structure. The necessity for constructing the cottage on the Property was the
fact that the chief operator was on call 24 hours a day. The other two cottages, which were
substantially smaller and less architecturally elaborate, were workmen’s cottages, which provided
housing for the staff who helped to operate and maintain both the Substation Complex and other
facilities in the region.

As is evidenced by historic site maps of the Property, another cottage was constructed sometime in
the 1930s, bringing the total of residential cottages constructed as part of the substation to four. This
later cottage was located in close proximity to the other two workmen'’s cottages. None of these
cottages remain extant on the Property today.? Historic site maps illustrating the development of the
Property are included as Exhibit C.

The Substation Complex also included outdoor equipment that was more industrial in nature than
the structures and not enclosed in any interior space. Instead, the equipment was designed to
withstand an outdoor environment . As such, the equipment is referred to as components of the
“outdoor substation” in early drawings. The outdoor substation components included high and low

8 According to the recent National Register nomination prepared for the Utility Structure, one of the four
cottages on the Property was demolished or removed in 1960 when it was no longer needed for the operation of the
Substation Complex. At approximately the same point in time, two of the cottages were relocated to the area of the
Los Rios neighborhood in San Juan Capistrano. In 2002, the garage and the remaining cottage were also
demolished. See llse Byrnes, San Diego Gas & Electric Capistrano Substation Revised Nomination to the National
Register of Historic Places, 2014, Section Eight, Page 8.



voltage power lines that connected certain internal components of the substation (e.g., the frequency
changer and switching station), racks and large transformers, control cables, circuit breakers, and
meters. A cooling tower was located immediately adjacent to the Utility Structure on its north side (at
the crux of the west and east wings of the structure) and a water tower was located at the northeast
corner of the Property.

Also located to the immediate north of the Utility Structure was an equipment track, which was
comprised of two metal rail lines set parallel to one another and oriented in a roughly north-south
direction. The track traversed the small portion of the Property that lay between the outdoor
substation and the Utility Structure. On this equipment track, equipment could be conveyed easily to
and from the interior of the Utility Structure through doors located on its north side. The equipment
track penetrated into the interior of the Utility Structure a distance of approximately five feet.

Other than foundation remnants and the outdoor portion of the equipment track, none of the outdoor
substation structures or equipment is extant today.

The Utility Structure itself was designed in the shape of a “T” with two wings that were set
perpendicular to one another. The structure also was functionally divided into two sections that
corresponded to these two wings. The first section is rectangular-shaped and aligned with Camino
Capistrano, the street that lies immediately to the west. This section was known historically as the
"Converter Room,” and is referred to in this report as the “West Wing.” A lower rectangular section
intersects with the West Wing at its midpoint on the east elevation. This section of the structure was
historically known as the “Switch Room,” and is referred to in this report as the “East Wing.”

The West Wing housed a large piece of machinery called a transmission converter or "frequency
changer." This piece of equipment is no longer extant today. The frequency changer served as the
connecting point between SCE and SDG&E'’s electrical systems. Its function was to provide
conversion between the 50 Hz system of SCE and the 60 Hz system of SDG&E. This allowed
electricity to flow from one company's power grid to the other. The high voltage power lines of both
companies fed directly into the frequency changer; the lines of SCE arrived to it from the north while
the lines of SDG&E came in from the south. In addition to housing this piece of machinery, it also
appears that the interior space of the West Wing functioned to provide for the movement and
temporary storage of other heavy equipment necessary to the regular maintenance and operation of
the frequency changer. Such movement of heavy equipment on a fairly regular basis was apparently
required due to the nature of the Property, which was perceived as somewhat constrained in size.
The equipment track conveyed heavy equipment from the outdoor substation into the Utility
Structure’s interior. Once inside, the machinery could be further conveyed to virtually any location
within the interior of the West Wing by means of a Maris Bros. Hoist (i.e., a crane), which was
installed as an integral part of the Utility Structure.

The East Wing, or “Switch Room”, housed a distribution switching station with small distribution
controls for the 4kV system that fed the distribution circuits. Power lines feeding into the outdoor
substation carried electricity over long distances. Therefore, for ease and efficiency in transport, this
electricity needed to be at a high voltage. However, once the electricity arrived at the Substation
Complex, it needed to be stepped down to a lower voltage before being delivered to customers. It
was the function of the outdoor transformers to perform this stepping down, and this process worked
both to reduce the loss of electricity and to make the system operate efficiently. The switch room
located inside the East Wing was connected to the 4kV power lines located to the exterior by means
of cables connected to low voltage circuit breakers. This set-up allowed for the Chief Operator and
the workmen inside the Utility Structure to control, isolate, and repair electrical problems along the
4kV system almost immediately as they came up.



V. REGULATORY SETTING

Federal and state law provides a framework for determining if (1) a structure is a historical resource
for purposes of CEQA analysis, and (2) a proposed project, or alternative to that project, would result
in a significant impact on an historical resource.

A. National Register of Historic Places (National Register)

The National Register is the nation’s official list of historic and cultural resources worthy of
preservation. Authorized under the National Historic Preservation Act of 1966, as amended, the
National Register is part of a national program to coordinate and support public and private efforts to
identify, evaluate, and protect the country’s historic and archaeological resources. Properties listed
in the National Register include districts, sites, buildings, structures, and objects that are significant
in American history, architecture, archaeology, engineering, and culture. The National Register is
administered by the National Park Service (NPS), which is part of the U.S. Department of the
Interior. Resources are eligible for the National Register if they:

A) are associated with events that have made a significant contribution to the broad patterns of
our history;

B) are associated with the lives of significant persons in our past;

03] embody the distinctive characteristics of a type, period, or method of construction, or that

represent the work of a master, or that possess high artistic values, or that represent a
significant and distinguishable entity whose components may lack individual distinction; or
D) have yielded or may be likely to yield, information important in history or prehistory.*

Once a resource has been determined to satisfy one of the above-referenced criteria, then it must be
assessed for “integrity.” Integrity refers to the ability of a property to convey its significance, and the
degree to which the property retains the identity, including physical and visual attributes, for which it
is significant under the four basic criteria listed above. The National Register recognizes seven
aspects or qualities of integrity: location, design, setting, materials, workmanship, feeling, and
association. To retain its historic integrity, a property normally must possess most of these aspects.

The National Register includes only those properties that retain sufficient integrity to accurately
convey their physical and visual appearance from their identified period of significance. Period of
significance describes the period in time during which a property’s importance is established. It can
refer simply to the date of construction, or it can span multiple years, depending on the reason the
property is important. The period of significance is established based on the property’s relevant
historic context and as supported by facts contained in the historic context statement.

Relationship to Preservation Alternative

The Property is not currently listed in the National Register and has not been determined eligible for
listing on the National Register. As previously discussed, the SHRC has recommended that the
Keeper determine that the Utility Structure is eligible for listing, but the Keeper has thus far declined
to make a determination of eligibility and has returned the nomination to the SHPO for substantive
and technical revisions. However, for purposes of this report, consistent with the RDEIR, it is
assumed that the Utility Structure qualifies as an historical resource .

* National Register Bulletin #15: How to Apply the National Register Criteria for Evaluation (National Park
Service, 1990, revised 2002).



B. Secretary of the Interior’'s Standards for Treatment of Historic Properties

The Secretary of the Interior's Standards for the Treatment of Historic Properties with Guidelines for
Preserving, Rehabilitating, Restoring, and Reconstructing Historic Buildings or the Secretary of the
Interior's Standards for Rehabilitation and Guidelines for Rehabilitating Historic Buildings (Weeks
and Grimmer, 1995) (previously defined as the Secretary's Standards), were promulgated pursuant
to the National Historic Preservation Act, 16 U.S.C. 470 et seq. and provide general guidance on
treatments for historical resources and their immediate surroundings or setting. The NPS identifies
four treatment approaches, which include preservation, rehabilitation, restoration and reconstruction.
These treatments, in hierarchical order, are described as follows:

Preservation focuses on the maintenance and repair of existing historic materials
and retention of a property's form as it has evolved over time.

Rehabilitation acknowledges the need to alter or add to a historic property to meet
continuing or changing uses while retaining the property's historic character.

Restoration depicts a property at a particular period of time in its history, while
removing evidence of other periods.

Reconstruction re-creates vanished or non-surviving portions of a property for
interpretive purposes.®

The Secretary’s Standards are not prescriptive or technical, but “are intended to promote
responsible preservation practices” and “provide philosophical consistency” regarding treatments for
historical resources (NPS, 2003). The Secretary’s Standards are intended to be flexible and
adaptable to specific project conditions to balance continuity and change while retaining historic
building fabric to the extent feasible. Their interpretation requires the exercise of professional
judgment and balance of the various opportunities and constraints of any given project based on
use, materials retention and treatment, and compatibility of new construction. Not every standard
necessarily applies to every aspect of a project, nor is it necessary to comply with every standard to
achieve conformance.

Relationship to Preservation Alternative

As discussed in greater detail below, CEQA utilizes the Secretary’s Standards as a means of
determining whether a project, or alternative to a project, would have a significant, or less than
significant, impact on an historical resource. In determining whether the Preservation Alternative is
in conformance with the Secretary’s Standards, the rehabilitation standard has been used, as
detailed in Section VII.B, below.

C. California Register of Historical Resources (California Register)

The California Register is the State's version of the National Register program. It was enacted in
1992, and became official on January 1, 1998.

The California Register was established to serve as an authoritative guide to the State’s significant
historical and archaeological resources (California Public Resources Code (PRC) 85024.1). State
law provides that the California Register shall include historical resources that the SHRC determines
are significant and meet any of the following four criteria (which parallel National Register criteria):

° http://www.nps.gov/tps/standards/four-treatments.htm (accessed 22 September 2015)
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1. Is associated with events that have made a significant contribution to the broad

patterns of California’s history and cultural heritage;

Is associated with the lives of persons important in our past;

Embodies the distinctive characteristics of a type, period, region, or method of

construction, or represents the work of an important creative individual or

possesses high artistic values; or

4. Has yielded, or may be likely to yield, information important in prehistory or
history.

wn

The California Register also includes properties which have been formally determined eligible for
listing in, or are listed in, the National Register.

Relationship to Project

The Property is not currently listed in the California Register.
D. California Environmental Quality Act (CEQA, Public Resources Code § 21000 et seq.)

According to CEQA, an historical resource is a resource listed in, or determined eligible for listing in,
the California Register.

If a proposed project is expected to cause a substantial adverse change in a historical resource, that
constitutes a significant impact on the historical resource. “Substantial adverse change in the
significance of an historical resource means the physical demolition, destruction, relocation, or
alteration of the resource or its immediate surroundings such that the significance of an historical
resource would be materially impaired” (PRC 815064.5 (b)(1)). Section 15064.5 (b)(2) of the PRC
provides that an historical resource is materially impaired when a project:

(A) demolishes or materially alters in an adverse manner those physical
characteristics of an historical resource that convey its historical significance and
that justify its inclusion in, or eligibility for, inclusion in the California Register...;

(B) demolishes or materially alters in an adverse manner those physical
characteristics that account for its inclusion in a local register... or its identification
in an historical resources survey... unless the public agency reviewing the effects
of the project establishes by a preponderance of evidence that the resource is
not historically or culturally significant; or

(C) demolishes or materially alters those physical characteristics of an historical
resource that convey its historical significance and that justify its inclusion in, or
eligibility for, inclusion in the California Register... as determined by a lead
agency for the purposes of CEQA.

CEQA utilizes the Secretary's Standards as a means of evaluating when a proposed project will
generally be found to have a less-than-significant impact on an historical resource. Section
15064.5(b)(3) of the State CEQA Guidelines provides:

Generally, a project that follows the Secretary of the Interior's Standards for the Treatment
of Historic Properties with Guidelines for Preserving, Rehabilitating, Restoring, and
Reconstructing Historic Buildings or the Secretary of the Interior's Standards for
Rehabilitation and Guidelines for Rehabilitating Historic Buildings (1995), Weeks and
Grimmer, shall be considered as mitigated to a level of less than a significant impact on the
historical resource.

Similarly, Section 15126.4(b)(1) of the State CEQA Guidelines states:



Where maintenance, repair, stabilization, rehabilitation, restoration, preservation,
conservation or reconstruction of the historical resource will be conducted in a
manner consistent with the Secretary of the Interior's Standards for the Treatment of
Historic Properties with Guidelines for Preserving, Rehabilitating, Restoring, and
Reconstructing Historic Buildings (1995), Weeks and Grimmer, the project’s impact
on the historical resource shall generally be considered mitigated below a level of
significance and thus is not significant.

Relationship to Preservation Alternative:

The Preservation Alternative has been evaluated in order to determine if it would result in a
significant impact on the Utility Structure. As discussed in Section VII.A, below, the Preservation
Alternative would not materially impair the Ultility Structure, and therefore would not cause a
substantial adverse change in its historic significance. This conclusion is reinforced in Section VII.B,
below, where it is demonstrated that the Preservation Alternative would not cause a substantial
adverse change in the historic significance of the Utility Structure because the Preservation
Alternative conforms to the Secretary’s Standards.

V. PROPERTY ASSESSMENT
A. Physical Description
Overview

The Utility Structure is a single-story building with a “T"-shaped footprint. It is one-story in height, and
it has a flat roof with parapet walls. The walls, roof and floor are poured-in-place reinforced concrete.
The windows are metal sash, multi-light divided casements. Contemporary photographs of the Utility
Structure and the Property as they currently exist today are included as Exhibit D.

The Utility Structure is divided into two wings, in terms of both its architectural articulation and its
historic function—the West Wing (the portion of the structure that runs parallel to Camino
Capistrano) and the East Wing. Architecturally, the two wings are differentiated from each other in
terms of both the amount of architectural decoration that they possess and in their physical massing.
The West Wing measures 87 feet, 4 inches in length and 32 feet, 4 inches deep. The East Wing is a
rectangular mass that is set perpendicular to the West Wing, intersecting the West Wing at its
midpoint. It is the shorter of the two wings, measuring only 73 feet, 6 inches long. However, it has
approximately the same width as the West Wing at 32 feet, 8 inches in width. The West Wing is the
taller of the two wings, with walls that are 30 feet, 8 inches in height. The East Wing, which is set to
the rear of the Property and away from the street, is significantly lower. Its walls are 22 feet, 10
inches in height.

The two wings are differentiated from each other in terms of architectural decoration as well. The
West Wing has a restrained use of the Neoclassical Revival style. Elements of Classical Revival
style architecture include the strict symmetry of the wing’s facade, especially in relation to its
fenestration pattern, as well as the decorative cornice that runs around its entire perimeter. In
contrast, the East Wing is relatively stark and unadorned, although it too displays a strong sense of
symmetry in its fenestration pattern. The only exterior ornamentation on the East Wing is a
horizontal band at the top of its parapet wall that is of board-formed concrete and some “blind
panels”, also constructed of concrete, that are located under each of the windows on its north and
south facades.



The interior of the Utility Structure is divided into two primary spaces that correspond to the
structure’s massing, as they are large, rectangular volumes connected by a pair of interior doors.
The space of the West Wing is essentially one large, voluminous room, while the space of the East
Wing is currently subdivided into a series of compartmentalized interior spaces divided by gypsum-
board partition walls.

In its design, the Utility Structure features practices common to industrial buildings of its era; the
West Wing with its detailed facade and large windows is intended as the public face of the structure,
while the East Wing is more utilitarian. In comparison to the East Wing is relatively unfenestrated,
with much smaller windows placed high upon its north and south facades. The East Wing was
designed as a large box with small exterior openings to allow for the greatest amount of wall surface
for the placement of switching of equipment. This pattern is typical of electrical utility buildings of the
era, including the Pacific Gas & Electric Company (PG&E) Powerhouse in Sacramento and the
Jessie Street Substation in San Francisco, both of which are considered exemplars of this building

type.

In architectural historian Mark D. Kessler's book, titled The Early Public Garages of San Francisco:
An Architectural and Cultural Study, 1906-1929, he dedicates a brief section to the architectural
development of electrical substations at the turn of the twentieth century. Although Kessler's work
focuses on the design of electrical substations in northern California, and particularly substations in
San Francisco designed for the PG&E, his work is applicable to substation design throughout the
State during this era. Many architects in California designed electrical substations of similar design
to those erected by PG&E.

In his book, Kessler explains how the design of substations represented a curious dichotomy, one in
which there was a distinct tension between the way that the exterior of a structure was represented
to the public and the manner in which it functioned and was designed on the interior. In regard to
substation structures at the turn-of-the-century, Kessler writes as follows: “...the substation is related
to the exposition building, in a manner similar to the link between the garage and the train station.”
The Utility Structure conforms to the description provided by Kessler of a typical substation as a
smaller structure “of reinforced concrete faced in stucco,” and the appearance of being a
miniaturization of a larger prototype.

As Kessler writes, “the exterior [of substation structures] focused exclusively on the representation of
the client [the power company that commissioned the building] to the public, the interior determined
solely by the dictates of efficiency and utility.” Therefore, the challenge for architects of substation
facilities at the turn of the century was to design a structure that presented a formal and decorative
appearance to the public that connoted qualities such as reliability and dependability—such as might
be found on a more publically-oriented building such as a bank building, and which would invite the
public into its interior—while also working to accommodate the technical functions of a working
substation in the structure’s interior, a decidedly non-public function.

The Utility Structure, which was part of the original Substation Complex, illustrates the dichotomy
described by Kessler. The front of the structure, the West Wing that faces onto Camino Capistrano,
exhibits the care that was taken by its unknown architect to present a dignified and public face to the
street. As described in the recent National Register nomination, the “detailed primary facade was the
most prominent and visible aspect of the substation complex, intended to be viewed by the
community in front of the more prosaic and utilitarian elements of the complex.”” In contrast, the East
Wing is utilitarian and represents the purely functional, rather than the semi-public, aspect of the

® See Mark D. Kessler, The Early Public Garages of San Francisco: An Architectural and Cultural Study,
1906-1929. Jefferson (North Carolina: McFarland & Company, Inc., 2013), 174.
" See Byrnes, Section 8, Page 10.



Utility Structure. This dichotomy between the West Wing and the East Wing is illustrated in a
Significant Spaces Diagram that is attached as Exhibit D. The Substation Complex worked as an
integrated whole in order to provide electrical service to the public; however, it was the West Wing of
the Utility Structure that conveyed to the public the image of the electrical company.

Detailed Description of the Exterior Elevations of the Utility Structure

West Wing — West Elevation

The west elevation, or front facade, of the Utility Structure, which is part of the West Wing, faces
Camino Capistrano. This elevation exhibits five large metal sash, divided-light casement windows
with transom windows above them. These windows are placed symmetrically upon the elevation. In
their design, they are windows typical of industrial applications during the early twentieth century;
they have wire glass panes. Today, the window frames are covered with plywood to the exterior of
the structure in order to protect the glass panes from breakage and to secure the structure from
entry and vandalism. However, the windows are still in place behind the plywood. To the interior of
the West Wing, the casement windows have a wheel and pulley system mechanism that allows all
five windows to be opened at once. A band molding runs parallel to the exterior window sills.
Beneath the band molding is a concrete band suggesting a plinth. Above the windows is an
architrave and a frieze containing the words “SAN DIEGO GAS & ELECTRIC” beneath the
projecting cornice.

West Wing — North Elevation

This elevation includes a pair of doors, as centered upon it, which provide access to the interior of
the West Wing. The current doors are replacement doors, but originally, they were frame doors with
glass panes to the interior. Over each door was a single transom, and over the transoms was
located a 5/5 divided light transom. To each side of the doors were sidelights that spanned the
height of both the doors, the single transom, and the divided light transom. These sidelights were
comprised of two different windows on each side of the door. The bottom portion was a divided light
window in a 2/6 configuration. The upper window was arranged in a 2/2 configuration. While the
doors, single-pane transoms, and the lower portion of the sidelights are no longer extant, the upper
divided-light transom and upper 2/2 sidelights appear to remain in place behind a plywood covering.
There is also a projecting cornice on this elevation. Originally, exterior light fixtures were placed on
either side of the entry doors, but these are no longer extant.

West Wing — East Elevation

The eastern elevation of the West Wing was designed to accommodate two windows that match
those on the west elevation. These two windows flank the East Wing as it intersects with the
midpoint of the West Wing. Each window is symmetrically placed on the wall in relation to the
midpoint of the West Wing in its north-south orientation. There is also a projecting cornice on this
elevation.

West Wing — South Elevation

The south elevation of the West Wing mirrors the north elevation in size and massing. The main
entry on the south elevation was constructed exactly like that on the northern elevation. It is
comprised of two paired doors. As originally designed, these paired doors were topped with single-
pane transoms, a divided-light transom above that, and sidelights. However, like the north elevation,
the paired doors are replacements, the single-pane transoms and lower portions of the sidelights are
no longer extant. However, the upper portions of the sidelights and the upper, divided-light transoms
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are still extant and simply covered with plywood. Like the north elevation, the two light fixtures that
once flanked the doors are no longer extant. There is also a projecting cornice on this elevation.

West Wing — Interior

The interior of the West Wing is one large, voluminous space. On the east wall, it has an interior
doorway that serves to connect the space with that of the adjacent East Wing. As illustrated in the
1917 architectural drawings for the Utility Structure, the doorway was designed to consist of two
matching metal doors with a transom window above it. The doors and transom remain extant,
although it appears that a wood barrier has been placed on one side of them (if not two) to prevent
access. The floor of the West Wing is scored concrete. To the north end of the space, the equipment
track that exists to the exterior of the north elevation comes into the West Wing a distance of 5-10
feet. The equipment track is comprised of steel rails embedded into the concrete floor, with which
they are almost flush. The ceiling is exposed concrete beams. At the plane of the ceiling there is a
built-in ledge that supports a Maris Bros. hoist of steel.

East Wing

East Wing — North Elevation

The north elevation features seven metal sash windows in a 4/4 configuration. They are similar in
design to the primary windows on the West Wing (those located on the west and east elevations).
However, they are much smaller and located high on the wall, and at the same level as the divided-
light upper transom located above the doors on the north elevation of the West Wing. At the very top
of the walls is a narrow concrete band of board-formed concrete; it is at the same level as the
architrave on the West Wing. Beneath the sill of each of these seven windows is a recessed
concrete panel, or “blind panel,” that is intended to suggest that the window opening is much larger
than it actually is (likely an effort, in effect, to more closely match the dimensions of the windows
located on the West Wing). Also located on the north elevation, below the fourth and fifth of the
seven windows (left to right), are two small windows. These two windows originally opened into the
restroom and to the office space to the East Wing's interior. Today, like the rest of the windows on
the north elevation of the East Wing, they are covered in plywood. One of the blind panels, the
second from the east end of this elevation, has been altered in order to accommodate a new exterior
door with a ramp, as well as a small gable-roofed porch enclosure over this new entry. The first blind
panel from the east end of this elevation has also been altered to accommodate the opening for a
loading dock.

East Wing — East Elevation

The east elevation of the East Wing features a single, centrally placed doorway. It has a single wide,
solid panel door. Originally, there was a transom window above it in a 3/3 configuration, but it is no
longer extant. As originally designed, this doorway was flush with the finished floor level of the
structure’s interior. However, today, this door rests on a small stoop located outside the doorway.
The stoop is flanked with pipe metal railings that appear to date from the late 1920s or 1930s, as
they are vaguely Streamline Moderne in their design. At the very top of the wall is a narrow concrete
band of board-formed concrete.

East Wing —South Elevation
The south elevation of the East Wing essentially mirrors that of the northern wing as originally
designed, with the exception of the two windows that were integrated into the design of the blind

panels. There are seven metal sash, divided-light windows in a 4/4 configuration with recessed, blind
panels of concrete placed below them in order to give the impression of larger window openings,
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similar to the ones located on the West Wing. At the very top of the wall is a narrow concrete band of
board-formed concrete.

East Wing — Interior

The interior of the East Wing was originally designed as a large open space with the exception of a
small office and restroom that were placed in the center of the north wall, as shown on the original
floor plans for the structure. Subsequently, however, a mezzanine level was added and the space on
both levels broken up into a series of compartmentalized rooms, divided by gypsum board partition
walls. These rooms are generally arranged to an open space to the center of the wing. An interior
stair was also added adjacent to the original restroom in order to access the mezzanine level. These
alterations remain in place today.

At the western end of the East Wing, the interior space of the East Wing connects with that of the
West Wing by means of an interior doorway. As illustrated in the 1917 architectural drawings for the
Utility Structure, the doorway was designed to consist of two matching metal doors with a transom
window above it. The doors and transom remain extant, although it appears that a wood barrier has
been placed on one side of them to prevent access. At the eastern end of the East Wing, at the
location of the single door that leads to the exterior, is an interior stair comprised of three steps,
which appears to be an addition that was added when the concrete pad, or stoop, to the exterior of
the door was added.

B. Alterations
What follows is a list of the known alterations that have occurred at both the former Utility Structure
and the rest of the Substation Complex since the original construction of the Substation Complex in

1918. They are as follows:

Alterations to the Utility Structure

West Wing

. Replacement of the door and sidelights located on the north and south elevations (the
transom window located above both of these doors appears to be intact).

. Removal of the frequency changer located inside the West Wing.

. The infill of the “pit" located at the northern end of the interior of the West Wing (as shown on
the original architectural drawings).

. The alteration, at an unknown point in time (but likely sometime soon after June 8, 1928,
when the Substation Complex was transferred from Southern California Edison to the San
Diego Consolidated Gas and Electric Company), of the painted signage on the frieze located
on the front of the structure. To reflect the change in ownership, it was altered to read “San
Diego Gas & Electric.” The original signage reflected the original ownership of the structure
and read as follows: “Southern California Edison Company.”

o Addition of plywood covering on windows located on the west and east elevations, as well as
over the transoms above the doors on the north and south elevations.

. Removal of the two exterior light fixtures that flanked the exterior doors located on the north
and south elevations (four light fixtures, total).
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Removal of interior light fixtures.

Removal of rain gutters.?

East Wing

Addition of interior mezzanine level at an unknown date (but likely within the last two
decades).

Addition of interior stairway to access mezzanine level.
Removal of original electrical switching equipment located to the interior of the East Wing.

Removal of original fixed ladder system to access the roof (as shown in the original
architectural drawings).

Division of large undifferentiated space to the interior of the East Wing into
compartmentalized rooms, as divided by gypsum-board covered walls and as arranged
around a central open space.

Addition of plywood covering over the exterior window openings located on the north and
south facades.

Alteration of an original concrete “blind panel” located on the north elevation to become an
exterior door entry.

Alteration of an original concrete “blind panel” located on the north elevation to allow the
construction of a loading dock.

Addition of a covered entrance porch and ramp at the location of the altered “blind panel”
located on the north elevation.

Replacement of a historic exterior door located on the east elevation.

Removal of the transom window located above the exterior door located on the east
elevation.

Addition of a concrete pad with steps adjacent to the exterior door located on the east
elevation.

Addition of a pipe metal railing at the location of the exit door located on the east elevation .

Removal of interior light fixtures.

8 There is no evidence on the original architectural drawings that the Utility Structure was originally

constructed with rain gutters; however, it is quite possible that there were rain gutters or that they were installed
shortly after the building’s completion, in which case they likely would still be considered a historic feature. Jeannette
McKenna's report contends that there were originally rain gutters on the building, but no evidence has been located
to substantiate that assertion. See McKenna, 33.
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. Removal of rain gutters.’

Alterations to the Property

. Expansion of the Property on September 19, 1940 through acquisition of a parcel located to
the immediate east of the original substation property.

. Removal of original outdoor substation equipment (which was first removed and replaced in
the 1940s, then completely removed at a later date).™®

. Addition of an outdoor substation on the eastern portion of the Property.
. Removal of the Chief Operator’s cottage and the three workmen'’s cottages.
. Installation of contemporary landscaping, including a berm and trees located to the west of

the Utility Structure in the front-yard setback adjacent to Camino Capistrano (this appears to
have occurred sometime in the 1970s or 1980s based on undated, but contemporary,
landscape drawings).

. Addition of wood fencing along the northwest side of the Property (adjacent to Camino
Capistrano).

. Addition of metal barrier/gate along the west side of the Property (adjacent to Camino
Capistrano) and south of the Utility Structure.

. Addition of wood fencing along the west side of the property (adjacent to Camino Capistrano)
and north of the Utility Structure.

C. Character-Defining Features

The NPS defines character-defining features as “the overall shape of the building, its materials,
craftsmanship, decorative details, interior spaces and features, as well as the various aspects of its
site and environment.”*! Establishing character-defining features is helpful in determining whether a
project will result in material impairment that results in the loss of those physical characteristics that
convey the significance of an historical resource. In Preservation Brief 17: Architectural Character:
Identifying the Visual Aspects of Historic Buildings as an Aid to Preserving Their Character, the NPS
recommends a three-step process to identify a building’s visual character and is employed below.

Overall visual aspects:
e Prominence of the West Wing, orientation to and setback from the street.
e Open front-yard setback (landscape has been altered from original).
e T-shaped plan comprised of the West Wing and the East Wing.

® There is no evidence on the original architectural drawings that the Utility Structure was originally
constructed with rain gutters; however, it is quite possible that there were rain gutters or that they were installed
shortly after the building’s completion, in which case they likely would still be considered a historic feature. Jeannette
McKenna's report contends that there were originally rain gutters on the building, but no evidence has been located
to substantiate that assertion. See McKenna, 33.

1% The Substation Complex ultimately required full replacement after higher voltage substations were
constructed to the north in Orange and Los Angeles Counties, and to the south in Oceanside and San Diego County,
and the electrical grid grew.

" See Lee H. Nelson, FAIA, “Preservation Brief 17: Architectural Character Identifying the Visual Aspects of

Historic Buildings as an Aid to Preserving Their Character,” National Park Service, Technical Preservation Services.
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e Neoclassical Revival style and decorative detailing on the West Wing.

e Symmetrical design of all of the elevations (with the exception of the north elevation of the
East Wing, which has been altered).

e Regular pattern of divided-light, operable steel windows with wire glass panes on the West
Wing, including the wheel and pulley system that operated all five windows on west
elevation with one mechanism, as well as fixed-transom windows located above the
operable sash.

e Door fenestration on the north and south elevations of the West Wing (original doors,
sidelights and transoms have all been altered).

e Flat roof.

Visual character at close range:

e Smooth plaster finish on the exterior as well as the board-formed concrete finish visible in
some locations.

Visual character of interior spaces, features and finishes:

e Open quality of the interior of the West Wing; the equipment track (or rails) located to the
exterior and interior of the north side of the West Wing.

e Maris Bros. hoist (i.e., crane) on the interior of the West Wing.
e Interior paired doors with transom above that connects the West and East Wings.

D. Integrity

The Utility Structure has a fairly high degree of integrity, particularly the West Wing. There, the only
real alterations to the structure include the replacement of the doors on the north and south
elevations. The only other significant alterations relating to the West Wing are in regard to its setting.
At an unknown date, most likely in the 1970s or 1980s, based on the style of some undated
landscape plans for the Utility Structure that are in the drawing collection of SDG&E, earthen berms
and trees were added to the site that are not in keeping with the structure’s historic appearance as a
public presence along Camino Capistrano. Instead, these landscaping additions obscure the West
Wing from public view and, in addition, introduce potential water infiltration issues into the structure’s
interior. Other modifications to the structure in the area of the West Wing are relatively insignificant,
as they are easily reversible. These modifications include the addition of a plywood covering over all
of the structure’s windows and the installation of security bars over the windows to the structure’s
interior.

The East Wing has a lesser degree of integrity than the West Wing, although it is still moderately
high. Alterations to the East Wing include the modification of one of the “blind panels” on the north
elevation to accommodate an entry door and the construction of a covered entry porch with ramp in
this location. Another alteration is the modification of the adjacent “blind panel” on the same
elevation in order to provide a loading dock located to the East Wing's exterior. Other alterations to
the East Wing include the replacement of the single door located on the east elevation, the removal
of the transom above the door, the addition of a mezzanine level to the interior and the addition of a
staircase to provide access to the mezzanine level, and the compartmentalization of what was once
one large volume of space through the addition of gypsum board partition walls throughout the
space.

The original Substation Complex has a low degree of integrity overall. Alterations to the Property
include the removal of the original outdoor substation equipment (and related outdoor components
such as the water tower, circuit breakers, high and low voltage power lines, racks and large
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transformers, control cable, meters, a water tower; and cooling tower) and the garage, the Chief
Operator’s cottage, the two workmen's cottages constructed in 1918, the additional workman'’s
cottage constructed in the 1930s, as well as the small orchard that existed on the site.

VI. PRESERVATION ALTERNATIVE

The Preservation Alternative involves the retention and rehabilitation of the West Wing for continued
use, the removal of most of the East Wing, and related improvements at the Property. The East
Wing includes significantly less architectural articulation and public orientation than the West Wing,
which faces the street. As previously described, the East Wing is located to the rear of the West
Wing and was not intended to be seen from the street in the same manner as the West Wing.
However, given that most of the East Wing would be removed, the Preservation Alternative seeks to
balance continuity and change through rehabilitation of the retained portion, the street-facing West
Wing.

In order to incorporate the retained portion of the existing Utility Structure into the design of the
proposed rebuilt substation, the Preservation Alternative includes modifications to the design,
specifications, and layout of the substation. The primary modification to the substation design is a
reduction in the size of the rebuilt 138/12 kV substation that would be located on the “lower pad”
portion of the Property. As previously discussed, the analysis below of the Preservation Alternative
is based on the Drawing Set for the Preservation Alternative attached as Exhibit A.

Substation design modifications include:

. The existing earthen mounds, vegetation and trees along the western edge of the
Property (between Camino Capistrano and the existing Utility Structure) would be
removed and replaced with landscaping that returns the appearance of the existing Utility
Structure’s setting to one strongly reminiscent of its original appearance.

. Because the substation grade would be raised approximately 5 feet to accommodate
vehicles carrying equipment, an approximately 5-foot-tall retaining wall would be
constructed parallel to the northern and eastern walls of the retained West Wing. The
retaining wall would be set back a minimum of 5 feet from the existing West Wing walls
to provide a personnel access way on these sides of the building.

. The western perimeter of the Property (along Camino Capistrano) would be improved
with have a masonry wall approximately 10 feet tall on the inside of the rebuilt substation
and when viewed from the street would vary from approximately 12 feet to 15 feet in
height. This is due to the fact that the substation grade behind the wall would be raised
by approximately 5 feet. The lower approximately 5 feet is the retaining wall, which
would be coupled with an upper masonry wall approximately 10 feet in height to
collectively serve as a substation security and screen wall. The northern and southern
perimeter walls would remain at approximately 10 feet in height, identical to the
Proposed Project.

. The security screen wall would abut the existing Utility Structure on the north and south
sides, terminating approximately 4 inches from the structure (refer to Attachment 42) and
creating separation between the existing Utility Structure and the western perimeter wall.

. The southern and western walls of the retained portion of the existing Ultility Structure
would be located outside of the secured substation facility and would be visible from
Camino Capistrano. The northern and eastern walls of the existing Utility Structure
would effectively act as part of the substation security wall.

. New steel replacement doors would be installed in the southern, eastern and northern
walls of the existing Utility Structure and would replace the existing doors at these
locations. The northern and eastern doors would serve as part of the security wall.
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A driveway access to the existing Utility Structure would be constructed from the main
substation access drive to the structure’s southern door.

The southern driveway'’s vehicle access gate to the rebuilt substation would be set back
approximately 80 feet from Camino Capistrano.

The northern driveway’s access gate would remain (similar to the Proposed Project) set
back approximately 35 feet from Camino Capistrano.

The northern and southern vehicular access gates would be approximately 30 feet in
width, each comprised of a pair of black wrought iron sliding gates, each approximately
15 feet in width.

Grading and the phased site development, including cut and fill, would be similar to that
of Proposed Project substation design.

With respect to the existing Utility Structure itself, the West Wing would be retained and rehabilitated
in accordance with the Secretary’s Standards. The East Wing would be removed to provide
adequate room for redevelopment of the substation. The northern and eastern walls of the retained
portion of the existing Utility Structure would serve as part of the security wall of the rebuilt
substation, and could only be entered from the exterior (which would be inside the substation
security wall). Proposed modifications to the existing Utility Structure include the following:

East Wing Demolition — 12 inches of the East Wing roof and walls would be retained at
the point where the East Wing intersects the West Wing. This work is designed to allow
the remaining portion of the roof and wall visually to read as a “ghost” of the East Wing
once it is removed.

West Wing Rehabilitation:

o] Western Wall — The exterior wall adjacent to where earthen mounds would be
removed would be repaired and waterproofed. The concrete wall iron jacking
would be repaired at locations where steel rebar is exposed at western interior
wall. Window rehabilitation would include removal of existing glazing, repairing
existing sash and frames, and reglazing with like-kind translucent wire glass.
Security bars or polycarbonate security glass as storm windows would be
installed on all windows on the interior.

o] Northern Wall — Deteriorated, non-original doors, sidelights, and transom
windows would be replaced to match the original. Doors, sidelights and
transoms would be constructed of steel rather than wood for increased security.
Due to lack of visibility from the street, glazing is not proposed, but rather this
door assembly would be constructed exclusively of steel following the original
pattern. The northern wall and replacement door would serve as part of the
security wall of the rebuilt substation and would only be accessed from inside the
substation (i.e., inside the security walls).

o] Eastern Wall — The interior door located at the juncture of the East Wing with the
West Wing would be replaced with a new exterior door to match the original, but
designed for exposure to the elements. Due to the lack of visibility from the
street, glazing would not be included in either the new exterior door or existing
windows, but rather these assemblies would be constructed exclusively of steel
following the original pattern. The eastern wall, windows and replacement door
would serve as part of the security wall of the rebuilt substation and would only
be accessed from inside the substation (i.e., inside the security walls).

o] Southern Wall — Deteriorated, non-original doors, sidelights, and transom
windows would be replaced to match the original. Doors, sidelights and
transoms would be constructed of steel rather than wood for increased security.
Due to the visibility from the street, it is proposed to include translucent wire
glass at the transom only, but otherwise the new door assembly would be
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constructed of steel following the original pattern. Where glazing occurs at the
transom, security bars would be installed on the interior.

o] Interior Window Sills — Damage to concrete would be repaired at windows sills
where water infiltration has occurred.

o] Interior Crane — The moveable crane would be retained.

o] Lighting — Development and implementation of a lighting plan to include exterior

wall sconces on the north and south walls, which would operate manually.

VII. REVIEW OF PRESERVATION ALTERNATIVE

The Preservation Alternative was reviewed in detail in order to determine its potential for causing a
substantial adverse change to the Utility Structure. To make this determination, pursuant to the State
CEQA Guidelines, the Preservation Alternative was assessed for its potential to materially impair the
Utility Structure and, as part of that inquiry, whether it conforms with the Secretary’s Standards.

As detailed in the analysis below, the Preservation Alternative would not result in a substantial
adverse change to the Utility Structure, and therefore would have a less-than-significant impact on
the assumed historical resource, because the Preservation Alternative has been designed, and
would be implemented, in conformance with the Secretary’s Standards and otherwise would not
materially impair the Utility Structure.

A. Material Impairment/Substantial Adverse Change

The following discussion assesses whether or not the Preservation Alternative would result in
material impairment of the Utility Structure through alteration of those physical characteristics that
convey its historical significance and justify its assumed eligibility for listing on the National Register
under Criterion A. These physical characteristics are the character-defining features identified in
Section VI.C, above.

Overall visual aspects:
e Prominence of the West Wing, orientation to and setback from the street
Under the Preservation Alternative, the West Wing and its relationship to the street would be
unchanged.

e Open front-yard setback (landscape has been altered from original)
The open front-yard setback would be retained and enhanced by the restoration of the
original grade to be consistent with the historic appearance. This area would be further
improved with landscape planting that is strongly reminiscent of the original appearance.

e T-shaped plan comprised of a West Wing and East Wing
Most of the East Wing would be removed, but a small portion would be retained to reference
the original T-shaped plan. As previously discussed, the East Wing has a substantially more
utilitarian design than the West Wing. The East Wing was designed as a more utilitarian
container, or box, the primary purpose of which was only to house equipment supportive of
the operations of the Substation Complex. In comparison to the West Wing, which fronts on
Camino Capistrano and has therefore always been visible to the public, the East Wing is
located further from the street and largely unnoticed because the view of it is largely blocked
by the West Wing. Moreover, while the East Wing has a moderately high degree of integrity,
it is somewhat compromised by alterations to the exterior and interior and therefore has
substantially less integrity than the West Wing. The retained portion of the Utility Structure,
the West Wing, would continue to serve both primary use as the public face of the electric
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company as well as the secondary use of providing space for support of substation
operations.

Neoclassical Revival style and decorative detailing on the West Wing
The West Wing and its Neoclassical Revival style and decorative detailing would be retained
and rehabilitated.

Symmetrical design of all of the elevations (with the exception of the north elevation of the
East Wing, which has been altered).
The West Wing would retain its symmetry when viewed from the street.

Regular pattern of divided-light, operable steel windows with wire glass panes on the West
Wing, including the wheel and pulley system that operated all five windows on west
elevation with one mechanism, as well as fixed-transom windows located above the
operable sash

The West Wing would retain its fenestration. Windows facing the street will be restored
including the wheel and pulley system.

Door fenestration on the north and south elevations of the West Wing (original doors,
sidelights and transoms have all be altered)

New doors, sidelights and transoms on the north and south elevations would match the
historic pattern, but would be constructed of steel rather than wood for increased security.

Flat roof
The flat roof on the retained West Wing would be unaltered.

Visual character at close range:

Smooth plaster finish on the exterior as well as the board-formed concrete finish visible in
some locations
Exterior wall finishes would be restored on the retained West Wing.

Visual character of interior spaces, features and finishes:

Open quality of the interior of the West Wing; the equipment track (or rails) located to the
exterior and interior of the north side of the West Wing

The open interior of the West Wing would be retained in support of the electrical substation.
5’ of the exterior equipment track to the north of the West Wing, as well as the entirety of the
equipment track to the interior of the structure, would be retained.

The Maris Bros. hoist (i.e., crane) on the interior of the West Wing
The hoist would be retained.

Interior paired doors with transom above that connects the West and East Wings

The interior door at the location of the removed East Wing would be replaced with a new

exterior door to match the original, but designed for exposure to the elements. It would be
constructed of steel rather than wood for increased security following the original pattern.

For these reasons, the Preservation Alternative would not materially impair the ability of the Utility
Structure to convey its historical significance and, therefore, the development of the Preservation
Alternative would not cause a substantial adverse change in the historic significance of the Utility
Structure.
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B. Conformance with the Secretary’s Standards

As previously discussed, another way to demonstrate that a project would not materially impair an

historical resource is to show that the project conforms with the Secretary's Standards. Pursuant to
Sections 15064.5(b)(3) and 15126.4(b)(1) of the State CEQA Guidelines, a project that follows the

Secretary’s Standards generally has a less-than—significant impact on an historical resource.

The appropriate, overarching treatment in judging the Preservation Alternative's impact on the Utility
Structure is rehabilitation, which is defined as “the act or process of making possible a compatible
use for a property through repair, alterations, and additions while preserving those portions or
features which convey its historical, cultural, or architectural values.”*? The Preservation Alternative
conforms with each of the applicable rehabilitation standards in the Secretary's Standards for the
following reasons:

1. A property will be used as it was historically or be given a new use that requires minimal
change to its distinctive materials, features, spaces, and spatial relationships.

In conformance with Standard 1, the Property would continue to be used for its historic
purpose in support of an electrical substation. While Standard 1 does allow for some
flexibility in use if the historic use cannot be maintained, it also stresses that new uses
should always be compatible with the historic use. This is because introducing a new use
into a structure—even a new use identified as compatible—has the potential to change,
obscure, or destroy character-defining spaces, materials, features, or finishes to a greater
extent than maintaining the use for which a structure was originally designed. Therefore, in
preservation practice, keeping the historic use is almost always preferable to introducing a
new use. The continued use and operation of the retained portion of the Utility Structure as a
functioning element of the rebuilt electrical substation for which it was designed is not only
consistent with its historic use, but also with what is generally considered best preservation
practice.

If the Keeper concurs with the recommendation of the SHRC that the Utility Structure is
eligible for listing on the National Register, it will be found eligible for significance under
Criterion A for its association with electrical power distribution in Southern California. As
described in the nomination for the Property to the National Register, the original Substation
Complex “was the original location where electrical power distribution networks in Los
Angeles and San Diego were connected, providing long-range distributed electrical power to
this portion of Orange County for the first time,” and the Utility Structure “ is directly
associated with the Southern California Edison Company’s expansion and growth in the
wake of regional efforts to expand hydroelectric power capacity in the Los Angeles area, and
its presence facilitated the suburban growth of San Juan Capistrano through reliable
transmission of electrical power.”*® Just as the construction of the original Substation
Complex was prompted by population growth and technological innovations during the
1910s, the Preservation Alternative responds to the need for expanded capacity of electrical
power due to growth and technological advances of the present era. Providing expanded
capacity at this location is entirely consistent with the Property’s historical association with
regional efforts to expand power capacity between Los Angeles and San Diego.

2 See Kay D. Weeks, “The Secretary of the Interior's Standards for the Treatment of Historic Properties with
Guidelines for Preserving, Rehabilitating, Restoring & Reconstructing Historic Buildings” (National Park Service,
1995).

B see Byrnes, Section 9, Page 13.
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The Preservation Alternative is consistent with the Property’s historical use as a substation,
and the Utility Structure, which was designed to be the public face of the power company for
which it was constructed, would continue to serve in exactly this same role. Moreover, its
visibility as the public face for the electrical company to which it belongs would be
strengthened by restoring the immediate setting around the Utility Structure to one
resembling its historic appearance and improve the building’s visibility on Camino
Capistrano. This visibility would be enhanced with the removal of a non-original earthen
berm and trees located to the front of the Property, which currently serve to obscure the
structure from full public view. The increased visibility of the structure with the removal of the
non-historic elements, in addition to the improvements to the landscape in the immediate
vicinity of the Utility Structure to one reminiscent of the historic appearance, results in strong
conformance with this rehabilitation standard with respect to the West Wing.

The loss of most of the East Wing would result in the removal of limited historic materials and
features, but the overall Preservation Alternative conforms with Standard 1. The East Wing
was not generally visible from the street, nor was it originally intended to be so. This is
evident in the design of the East Wing, which has a low-slung massing in comparison to the
taller West Wing. It is also evidenced by the fact that the East Wing exhibits very little
architectural articulation as far as decorative detailing, and it is relatively unfenestrated.
While the West Wing was designed to serve as the public face for the electrical company for
which it was built, the East Wing was designed as a more utilitarian container, or box, the
primary purpose of which was only to house equipment supportive of the operations of the
Substation Complex. Moreover, while the East Wing has a moderately high degree of
integrity, it is somewhat compromised by alterations to the exterior and interior and therefore
has substantially less integrity than the West Wing. The interior of the retained portion of the
Utility Structure, the West Wing, would continue to serve both primary use as the public face
of the electric company, as well as the secondary use of providing space for support of
substation operations. The rehabilitation of the retained West Wing also would balance the
limited loss of historic materials and features associated with the East Wing and achieve
overall conformance with Standard 1.

The historic character of a property will be retained and preserved. The removal of
distinctive materials or alteration of features, spaces, and spatial relationships that and
therefore has characterize a property will be avoided.

In conformance with Standard 2, the utilitarian character of the Property, as derived from its
function as an electrical facility, would be maintained in the Preservation Alternative. Outdoor
equipment would occupy the majority of the Property in much the same manner as it did
historically. Changes in the specific equipment does not constitute an impact because it is
only the Utility Structure itself that was found to be historically significant, not the original
equipment housed inside it. The continued presence of electrical operations proximate to the
Utility Structure would support its historic function and maintain its context.

While most of the East Wing would be removed, the retention and rehabilitation of the West
Wing would preserve the essential features, spaces and spatial relationships of the Utility
Structure that characterize its function as the public face of the Property. The west and south
elevations of the Utility Structure would remain open to public view. Windows and doors in all
elevations of the retained West Wing would be rehabilitated or reconstructed with new
materials consistent with the historic pattern, but with greater attention to security to meet
contemporary needs. Regrading and new landscape improvements in the front yard setback
would return the setting along the street to an earlier appearance. See discussion of
Standard 5 regarding retention of character-defining features.
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Each property will be recognized as a physical record of its time, place, and use. Changes
that create a false sense of historical development, such as adding conjectural features or
elements from other historic properties, will not be undertaken.

In conformance with Standard 3, the Preservation Alternative would not create a false sense
of historical development and would not add conjectural features from other historic
properties.

Changes to a property that have acquired historic significance in their own right will be
retained and preserved.

The only feature of the Property that has historic significance is the Utility Structure. There
are no other features of the Property that are extant or that have acquired significance in
their own right. In conformance with Standard 4, as discussed under Standard 1, key
features of the Utility Structure and its setting would be retained and rehabilitated.

Distinctive materials, features, finishes, and construction techniques or examples of
craftsmanship that characterize a property will be preserved.

In conformance with Standard 5, the Preservation Alternative preserves the majority of the
distinctive materials, features, finishes and construction techniques that characterize the
Utility Structure and are considered character-defining features. Identification of such
features includes three broad categories: the overall visual aspects; visual character of
interior spaces, features and finishes; and, visual character at close range. Section VIILA,
above, provides a detailed assessment of the Preservation Alternative’s potential impact on
each of the character-defining features and demonstrates conformance with Standard 5.

Deteriorated historic features will be repaired rather than replaced. Where the severity of
deterioration requires replacement of a distinctive feature, the new feature will match the old
in design, color, texture, and, where possible, materials. Replacement of missing features
will be substantiated by documentary and physical evidence.

In conformance with Standard 6, the Preservation Alternative includes the repair of the
reinforced concrete exterior walls and windows of the retained portion of the Ultility Structure.
Since existing non-historic doors have deteriorated and historic doors are well documented,
replacements would closely match the character of the original doors (see discussion of
Standard 2). Window glazing has generally deteriorated beyond repair and would be
replaced in kind or with additional steel required to ensure security of the Utility Structure.

Chemical or physical treatments, if appropriate, will be undertaken using the gentlest means
possible. Treatments that cause damage to historic materials will not be used.

In conformance with Standard 7, treatments would use the gentlest means possible.
Mitigation for design review and construction monitoring would include review of proposed
treatments and implementation by a historic preservation architect meeting the Secretary of
the Interior’s Professional Qualifications Standards.

Archeological resources will be protected and preserved in place. If such resources must be
disturbed, mitigation measures will be undertaken.

Standard 8 does not apply to the Preservation Alternative.

22



10.

New additions, exterior alterations, or related new construction will not destroy historic
materials, features, and spatial relationships that characterize the property. The new work
will be differentiated from the old and will be compatible with the historic materials, features,
size, scale and proportion, and massing to protect the integrity of the property and its
environment.

The immediate setting of the Utility Structure along the street, once the non-historic berms
and trees are removed, would create a relatively flat and uniform area that approximates the
level of the original grade as shown in historic photographs of the Property (i.e., nearly level
with the sidewalk along Camino Capistrano that fronts the Utility Structure). The proposed
new retaining walls that would be located proximate to the northern and eastern walls of the
Utility Structure would be physically separated from the retained portion of the Utility
Structure and not visible from the street. The north and east walls of the West Wing would
serve as part of the security wall of the substation, thereby reducing the amount of new
construction required in proximity to the retained portion of the Utility Structure. The
proposed new security walls would complete the enclosure of the Property, but would be
physically separated from the retained portion of the Utility Structure.

The SOCRE Project also includes the construction and installation of outdoor switchgear,
capacitors, transformers and two indoor gas insulated substations on the Property, but
outside the immediate vicinity of the retained portion of the Utility Structure. These elements
would not only be physically separated from the retained portion of the Utility Structure, but
they are also compatible with the utilitarian features of an improved electrical facility. The two
indoor gas insulated substations have been sensitively placed in a manner that maintains a
substantial distance between them and the retained portion of the Utility Structure. Moreover,
they would be located uphill from the Utility Structure, outside its immediate setting, so that
they do not visually compete. The outdoor equipment replaces similar equipment that has
existed over time at the Property. The indoor gas insulated substations, located at some
distance from the retained portion of the Utility Structure, introduces a new element to the
Property that is complementary to the historic use, allows for the continued viability of the
substation, and would not detract from the Utility Structure’s historic character.

New additions and adjacent or related new construction will be undertaken in such a manner
that, if removed in the future, the essential form and integrity of the historic property and its
environment would be unimpaired.

In conformance with Standard 10, the Preservation Alternative would improve the Property in
a manner consistent with its historic use as an electrical substation. No additions is proposed
to the retained portion of the Utility Structure, and the proposed new retaining and security
walls would be physically separated from it to allow for future removal without impact to the
Utility Structure. The development of the two indoor gas insulated substations would not
impact the immediate setting of the Utility Structure because these facilities would be located
some distance from the Utility Structure.

C. Proposed Measures

The Drawing Set for the Preservation Alternative evaluated in this report has been found by a
qualified professional historic architect to be in conformance with the Secretary’s Standards and
otherwise not to materially impair the historical significance of the Utility Structure. Therefore, the
Preservation Alternative would not result in a substantial adverse change in the Utility Structure’s
historical significance and, accordingly, would have a less-than-significant impact on the Utility
Structure under CEQA.
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In order to ensure conformance with the Secretary's Standards through final design and
construction, a measure for ongoing design review and construction monitoring by a qualified
professional historic architect is recommended, as set forth below. In addition, a measure is
recommended for Historic American Building Survey (HABS) documentation with respect to the
removal of the East Wing, as set forth below. It is industry practice when a portion of a potential
historical resource is removed to prepare HABS documentation to provide a high-quality record of
the Property before alteration. There are many historic photographs that document the original
construction of the Utility Structure, and HABS photographs would supplement them. These
recommended measures would further reduce the Capistrano Preservation Alternative’s already
less-than-significant impact on the Utility Structure (assuming that it is subsequently determined to
be an historical resource under CEQA) and, if agreeable to SDG&E, would be considered Applicant
Proposed Measures.

Recommended Measure for Continued Design Collaboration and Construction Monitoring

SDG&E shall retain a qualified professional historic architect meeting the Secretary of the Interior’s
Professional Qualifications Standards (36 Code of Federal Regulations Part 61) to review and
comment on design and construction drawings and monitor construction to ensure conformance with
the Secretary’s Standards. The role of the historic architect will include collaboration on a range of
items relating to materials selection, construction methods, design of exterior and interior alterations,
and monitoring of construction activities. The historic architect will participate in a pre-construction
meeting with the general contractor and subcontractors and periodically monitor construction to
completion of construction. The historic architect shall notify SDG&E and the CPUC if any
unforeseen circumstance arises during construction that could potentially result in nonconformance
with the Secretary’s Standards. The historic architect, SDG&E and CPUC shall resolve any
unforeseen circumstance in a manner that conforms with the Secretary’s Standards.

Recommended Measure for Historic American Building Survey (HABS) Documentation

SDG&E shall retain a qualified professional photographer to prepare HABS documentation. This
documentation shall record the existing appearance of the Utility Structure in large and medium
format HABS photographs. All documentation components shall be completed in accordance with
the Guidelines for Architectural and Engineering Documentation (HABS standards). The
photographs shall consist primarily of large format, 4-inch by 5-inch, black and white negatives (one
set), contact prints (one set) and 8-inch by 10-inch prints (two sets), archivally processed and printed
on fiber-based paper. The set of original negatives shall be made at the time the photographs are
taken. The original, archivally-sound negatives and prints shall be and distributed as follows: (1) the
Library of Congress in Washington, DC through the National Park Service (one set of negatives and
contact prints); and (2) Huntington Library in San Marino, California (one set of 8-inch by 10-inch
prints). The draft documentation shall be assembled and submitted to the SDG&E for review and
approval prior to submittal to the repositories. The HABS documentation shall be completed prior to
the start of the removal of the East Wing.
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IX. QUALIFICATIONS

This report was prepared by Chattel, Inc., a 20 plus year old historic preservation-consulting firm.
Comprised of professionals meeting the Secretary of the Interior's Professional Qualifications
Standards (36 CFR Part 61, Appendix A) in history, architectural history and historic architecture, the
firm offers a variety of professional services, including historical resources evaluation and project
effects analysis, and consultation on federal, state and local historic preservation statutes and
regulations.

Chattel staff members engage in a collaborative process and work together as a team on individual
projects. For preparation of this report, firm president Robert Chattel, AlA, and principal associate,
Gabrielle Harlan, assumed lead roles, while consulting principal planner, Susan O’Carroll, provided
support services. Robert Chattel, as historic architect, provided design consultation services to
SDG&E's engineering team on how to design the Preservation Alternative to ensure conformance
with the Secretary’s Standards and drafted the conformance section of this report. Gabrielle Harlan,
as architectural historian, was responsible for conducting the initial onsite assessment of the Utility
Structure, and researching, writing and assembling this report. Susan O’Carroll provided input and
editorial assistance.

Robert Jay Chattel, AIA

President / Historic Architect

Both a licensed general contractor and architect in California with more than 30 years’ experience in
planning, design and construction, Robert Chattel’s unique qualifications include meeting the
Secretary of the Interior's Professional Qualifications Standards in architectural history and historic
architecture. Robert has experience working for non-profit, government, and for-profit entities. He
holds a B.A. in Architecture from U.C. Berkeley and a M.S. in Historic Preservation from Columbia
University. As President, He specializes in applying the Secretary’s Standards and interpreting
federal, state and local historic preservation law and regulations.

Gabrielle Harlan, Ph.D.

Principal Associate / Architectural Historian

With a Ph.D. in the History of Art and Architecture and an M.A. in Architectural History (both
awarded from the University of Virginia), and a B.Arch. in Architecture from the University of Arizona,
Gabrielle meets the Secretary of the Interior's Professional Qualifications Standards in historic
architecture, architecture, history, and architectural history. Her role at Chattel includes preparing
Historic Structures Reports, researching and writing historic contexts, and conducting architectural
assessments and surveys.

Susan O’Carroll, Ph.D.

Consulting Principal Planner

Susan O’Carroll has over 25 years of planning experience, and has worked as a CEQA specialist
managing preparation of environmental impact reports, negative declarations, and environmental
document critiques. She has a M.PI. and Ph.D. in Planning from the University of Southern
California.
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ROBERT JAY CHATTEL, AlA
PRESIDENT / PRINCIPAL, PRESERVATION ARCHITECT/ARCHITECTURAL HISTORIAN

PROFESSIONAL QUALIFICATIONS
Meets the Secretary of the Interior's Professional Qualifications Standards in Architectural History,

Architecture and Historic Architecture.

PROFESSIONAL EXPERIENCE
PRESIDENT, CHATTEL, INC. JUNE 1994-PRESENT

SELECTED PROJECTS
BoyLE HOTEL (East Los Angeles Community Corporation) - Collaborate on exterior and
interior treatments with project architect, and prepare Investment Tax Credit
application.

MISSION SANTA BARBARA (Old Mission Santa Barbara, Inc and California Missions
Foundation) - Prepare Historic Structure Report and prioritize work associated with
Save America’s Treasures grant.

THE MoB MUSEUM (City of Las Vegas) - Perform historic resources assessment and prepare
a reuse feasibility analysis, in collaboration with cultural planner Carol Goldstein, for
the 1933 former U.S. Post Office and Court House located downtown. Research and
write National Register amendment documenting the building’s association with an
event of national significance. Consult with local, state, and federal agencies to
ensure conformance with Secretary’s Standards for certified rehabilitation and Save
America’s Treasures grant.

9936 DURANT (City of Beverly Hills) - Complete historic resources assessment and
participate in preparation of Environmental Impact Report with range of alternatives
considered for reducing historic resources impact of proposed project.

SOUTHERN CALIFORNIA GAS COMPANY COMPLEX (CIM Group) - Prepare National Register and
local (Los Angeles) landmark nominations. Compile documentation for certified
rehabilitation involving conversion of four buildings into residential lofts. Perform
environmental review and write cultural resource section of environmental impact
report.

CANNERY Row CONSERVATION DISTRICT (Cannery Row Company) - Collaborate with Winter
and Company to prepare conservation district design guidelines and incentives,
boundaries and other criteria for protecting four potential historic districts identified in
historic resources survey and providing for appropriate infill development.

901 S. BROADWAY (Neighborhood Effort) - Design collaboration on rehabilitation of former
Blackstone’s Department store as mixed income and affordable housing with ground
floor retail, and preparation of Investment Tax Credit application.
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242 S. BROADWAY (Neighborhood Effort) - Preparation of Parts 2 and 3 of Investment Tax
Credit application and design collaboration on rehabilitation of former Victor Clothing
Company building for use as affordable housing.

CHATEAU ARNAZ CONDOMINIUM PROJECT (City of Beverly Hills) - Cultural resources analysis
for EIR analyzing impact of replacing four apartment buildings with condominium
building.

PRESERVATION ORDINANCE (City of Carmel-by-the-Sea) - Prepared historic preservation
ordinance and provide peer review of historic preservation element in update of
General Plan.

MARE ISLAND (Lennar Mare Island LLC) - Participated in strategic planning for Lennar Mare
Island, LLC, master developer, and City of Vallejo on rehabilitation and reuse of 650-
acre historic district at former Mare Island Naval Shipyard.

STUART COMPANY PLANT AND OFFICE BUILDING (BRE Properties, Inc.) - Review project for
conformance with the Secretary’s Standards and assist with local (Pasadena) design
and environmental review. Participate in design collaboration with project architect,
structural engineer, and landscape architect, and conduct construction monitoring.

Los ANGELES UNIFIED SCHOOL DISTRICT - Prepare historic resources policies for California
Environmental Quality Act reviews used in 29 cities within district boundaries. Act as
master reviewer for projects involving historic resources. Perform environmental
review and write cultural resource section of Ambassador Hotel (Central Los Angeles
Area Learning Center #1) environmental impact report.

BREED STREET SHUL (Breed Street Shul Project, Inc.) - Provide design review and
construction monitoring for Phase 1 seismic stabilization and stained glass window
restoration. Prepare National Register nomination and historic review documentation
for local (Los Angeles) environmental review. Consult with federal agencies on
Section 106 compliance.

TwoOHY BUILDING (CIM Group) - Compile documentation for certified rehabilitation involving
conversion of former office building into 36 apartment units with ground floor retail in
San Jose. Prepare National Register nomination.

ADDITIONAL EXPERIENCE

PROJECT MANAGER, HISTORIC RESOURCES GROUP 1994 -1995
ASSET MANAGER, H.T. GREENE & ASSOCIATES 1988 - 1994
ASSOCIATE CITY PLANNER, COMMUNITY REDEVELOPMENT AGENCY 1984 -1988
DIRECTOR OF PROGRAMS, LOS ANGELES CONSERVANCY 1983 -1984
EDUCATION

COLUMBIA UNIVERSITY IN THE CITY OF NEW YORK

Master of Science in Historic Preservation MAY 1983

UNIVERSITY OF CALIFORNIA AT BERKELEY
Bachelor of Arts in Architecture JUNE 1980
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PROFESSIONAL LICENSES
California Architect License Number C 27398
California Class B General Contractor License Number B 692817

PROFESSIONAL AFFILIATIONS
Architect Member, American Institute of Architects

MEMBERSHIPS
President’s Circle Member, California Preservation Foundation
Life Member, Southern California Chapter of the Society of Architectural Historians (SAH/SCC)

AWARDS

Preservation Award, (Pacific Electric Railway — El Prado Bridge), Los Angeles Conservancy, 2015

Design Award (Railroad Square), California Preservation Foundation, 2014

Preservation Honor Award (Boyle Hotel), National Trust for Historic Preservation, 2013

Design Award (Jane B. Eisner School), California Preservation Foundation, 2013

Preservation Award (Compton City Hall), Los Angeles Conservancy, 2013

Governor’s Historic Preservation Award (City of Orange Cultural Resources and Historic
Preservation Element of the General Plan), Office of Historic Preservation, 2012

President’'s Award (Johnnie’s Broiler), Los Angeles Conservancy, 2010

Preservation Award (Breed Street Shul stabilization), Los Angeles Conservancy, 2005

Design Award (Twohy Building), California Preservation Foundation, 2004

Preservation Award (Far East Building), Los Angeles Conservancy, 2004

Award (Plaza Preservation Project), Old Towne Preservation Association, Orange, 2002

Award of Excellence (Breed Street Shul), Cultural Heritage Commission, Los Angeles, 2000

Pauline Hirsh Memorial Award, Jewish Historical Society of Southern California, 2000

President's Award (Beverly Hills Waterworks), California Preservation Foundation, 1991

Award (Earthquake Hazard Reduction: Cumulative Impacts on Historic Buildings), California
Preservation Foundation, 1987

Faculty Award for Outstanding Work in Preservation Design (Beverly Hills Water Works), Columbia
University, 1983

First Place (Residential Design and Architectural Model), California State Fair, 1976

COMMUNITY INVOLVEMENT
Vice President, Sam and Alfreda Maloof Foundation for Arts and Crafts (SAMFAC) 2012-2013

Member, Board of Directors, SAMFAC 2011-2014
Vice President, Advocacy Committee Chair, California Preservation Foundation (CPF) 2012-2013
Member, Board of Trustees, Advocacy Committee Chair, CPF 2010-2013
President Emeritus, California Historical Society (CHS) 2014-present
President, California Historical Society 2012-2014
Member, Facilities and Operations Committee Chair, Board of Trustees, CHS 2005-2014
Vice President, Breed Street Shul Project, Inc. 1999-2011
Vice President, Jewish Historical Society of Southern California 1989-2010
Member, Board of Directors, Jewish Historical Society of Southern California 1985-2010
Co-Chair, California Preservation Conference, Los Angeles 1989

President, Southern California Chapter of the Society of Architectural Historians (SAH) 1987-1989
Member, Board of Directors, SAH 1985-1989
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RECENT PRESENTATIONS

“Medicinal Masterpiece: Rehabilitation and Adaptive Reuse of the Stuart Building,” speaker, “From
the Field: Conserving Southern California’s Modern Architecture,” Getty Conservation
Institute, December 2014.

“Sputtering About Sputniks: Evaluating Modern Resources,” session panelist, California
Preservation Conference, May 2013

“The Atomic Wild, Wild West,” guest speaking engagement on issues facing modern resources,
School of the Art Institute of Chicago, February 2013

“Historic Preservation and New Construction in Pasadena,” mobile workshop presenter, American
Planning Association National Conference, April 2012

“Incentivize It! Santa Monica’s Incentives and Development Trends,” mobile workshop moderator,
California Preservation Conference, Santa Monica, May 2011

“CEQA and Alternatives for Greater Historic Preservation,” session panelist, California Preservation
Conference, Santa Monica, May 2011

“Context and Issues Surrounding Historic District Designations in Urban Environments,” workshop
panelist, California Preservation Foundation, Berkeley, January 2011.

“Make History: Public-Private Partnerships to Rehabilitate Historic Buildings,” workshop panelist,
California Preservation Foundation, South Pasadena, February 2010.

“Financing Historic Preservation,” workshop panelist, California Preservation Conference, Palm
Springs, April 2009.

“Financing Historic Preservation” workshop panelist, California Preservation Foundation annual
conference, Napa, April 2008.

“40 Forward,” James Marston Fitch Colloquium to celebrate pioneering preservation teaching,
research and advocacy at Columbia University, New York, March 2005.

“Far East Building Rehabilitation: Mixed Use Case Study,” Secretary of the Interior’'s Standards for
the Treatment of Historic Properties workshop, California Preservation Foundation,
Sacramento, June 2003.

“Breed Street Shul,” Power of Place: Cultural Landscapes workshop, Little Tokyo Service Center
and University of Southern California, Los Angeles, March 2003.

TEACHING EXPERIENCE

“Historic Preservation: Principles and Practice”, Urban Planning Department, UCLA, Fall 2007
“Historic Preservation: Principles and Practice”, Urban Planning Department, UCLA, Spring 2007
“Undiscovered Los Angeles: Water and Steel,” UCLA Extension, Spring 2001

“Undiscovered Los Angeles: Downtown LA Bike Tour,” Summer 1999

“Historic Preservation: State of the Art,” Spring 1999

“Historic Preservation: A Studio,” UCLA Extension, Summer 1998

“Historic Preservation: State of the Art,” UCLA Extension, Spring 1998

“Undiscovered Los Angeles: Water and Steel,” UCLA Extension, Fall 1997

“Historic Preservation: State of the Art,” UCLA Extension, Summer 1997

“Historic Preservation: State of the Art,” UCLA Extension, Spring 1997

PUBLICATIONS
“Preserving Place in Los Angeles,” with Gabrielle Harlan, Urbanisme, July/August 2008
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EXHIBIT B: HISTORIC PHOTOGRAPHS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA
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Figure 1: Capistrano Substation, view northwest, date unknown (Photo
source: San Diego Gas & Electric Company)
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EXHIBIT B: HISTORIC PHOTOGRAPHS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 2: Subject property prior to construction of the substation, 1917
(Photo credit: Huntington Library, San Marino, CA)

Figure 3: Construction materials on the subject property prior to
completion of the substation, 1918
(Photo credit: Huntington Library, San Marino, CA)
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EXHIBIT B: HISTORIC PHOTOGRAPHS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 4: Photograph of the construction of the Utility Structure, north
elevation of the East Wing (left) and West Wing (right), view south, 1918
(Photo credit: Huntington Library, San Marino, CA)

Figure 5: Photograph of the construction of the Utility Structure, south
elevation of the West Wing (left) and East Wing (right), view north, 1918
(Photo credit: Huntington Library, San Marino, CA)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 6: Photograph of the construction of the Utility Structure, south
elevation of the West Wing (left) and East Wing (right), view northwest,
1918 (Photo credit: Huntington Library, San Marino, CA)

Figure 7: Scaffolding and formwork to the interior of the West Wing for the
construction of the exterior walls, view north, 1918 (Photo credit:
Huntington Library, San Marino, CA)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 8: Excavation of the interior to accommodate the concrete pad for
the 5,000 kw frequency changer placed to the interior of the West Wing,
view south, ca. 1918 (Photo credit: Huntington Library, San Marino, CA)

Figure 9: Photograph showing the interior of the West Wing with the 5,000
kw frequency changer installed, view north, ca. 1918
(Photo credit: Huntington Library, San Marino, CA)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 10: Photograph of the 5,000 kw frequency changer located to the
interior of the West Wing, view southwest, ca. 1918
(Photo credit: Huntington Library, San Marino, CA)

Figure 11: Excavation of the interior of the East Wing before being
finished with scored concrete flooring surface, view east, 1918
(Photo collection: Huntington Library, San Marino, CA)
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EXHIBIT B: HISTORIC PHOTOGRAPHS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 12: Construction of the permanent scaffolding system from which
to suspend the electrical panels, interior of the East Wing, view west, 1918
(Photo credit: Huntington Library, San Marino, CA)
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Figure 13: Photograph of the electrical panel installation located to the
interior of the East Wing, exact direction of view unknown, ca. 1918
(Photo credit: Huntington Library, San Marino, CA)
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EXHIBIT B: HISTORIC PHOTOGRAPHS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 14: Photograph of the Utility Structure temporary tent camp
erected at the site during construction of the utility structure, view west,
1918

Figure 15: Photograph of the site with the temporary tent camp erected
during construction of the Utility Structure shown to far right, view
southwest, ca. 1918 (Photo credit: Huntington Library, San Marino, CA)
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EXHIBIT B: HISTORIC PHOTOGRAPHS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 16: Photograph of the completed substation Utility Structure and
the open rack system located to the north, view southeast, 1918
(Photo credit: Huntington Library, San Marino, CA)

Figure 17: Photograph showing the temporary tent city erected during
construction with the east and south elevations of the completed Utility
Structure in the background, 1918

(Photo credit: Huntington Library, San Marino, CA)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 18: The interior of the completed East Wing, view west, ca. 1918
(Photo credit: Huntington Library, San Marino, CA)
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Figure 19: Construction of the interior view east, 1918
(Photo credit: Huntington Library, San Marino, CA)
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EXHIBIT B: HISTORIC PHOTOGRAPHS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 20: Capistrano Substation Utility Structure, 1918
(Photo credit: Huntington Library, San Marino, CA)

Figure 21: The open racks located to the north of the Utility Structure,
view northeast, 1918
(Photo credit: Huntington Library, San Marino, CA)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 22: The two workmen's cottages erected on the subject property,
1918 (Photo credit: Huntington Library, San Marino, CA)

Figure 23: North and west elevations of the West Wing, with a small
portion of the East Wing visible to the rear, view southeast, 1921
(Photo credit: Huntington Library, San Marino, CA)
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EXHIBIT B: HISTORIC PHOTOGRAPHS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 24: West and south elevations of the West Wing of the Utility
Structure, with a small portion of the East Wing visible, view northeast,
1921 (Photo credit: Huntington Library, San Marino, CA)

Figure 25: Interior of the East Wing, view east, 1923 (Photo credit:
Huntington Library, San Marino, CA)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Figure 26: Interior of the West Wing, view north, 1923 (Photo credit:
Huntington Library, San Marino, CA)

Figure 27: The outdoor rack located to the north of the Utility Structure,
view northwest, 1923 (Photo credit: Huntington Library, San Marino, CA)
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Figure 28: The Utility Structure and the outdoor rack located to the north
of it, view southwest, 1923 (Photo credit: Huntington Library, San Marino,
CA)

Figure 29: The Utility Structure with the outdoor rack located to the north of it,
view northwest, 1923 (Photo credit: Huntington Library, San Marino, CA)
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ExHiBIT C: MAPS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA
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Figure 1: Floor plan of the Capistrano Substation Utility Structure
(circa 1933)
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Figure 2: 1917 Assessor’s map showing the subject property with the

Utility Structure in red
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Figure 3: 1918 Assessor’s map showing the subject property with the
Utility Structure in red
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Figure 4: 1924 Assessor’s map showing the subject property with the

Utility Structure in red
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Figure 5: 1933 Assessor’s map showing the subject property with the
Utility Structure in red
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Figure 6: 1940 Assessor’s map of the subject property with the
approximate location of the Utility Structure shown in red. Also note the
separate parcel located to the east of the site, to which the large black
arrow is pointing, as that parcel would soon become part of the site.
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Figure 7: 1967 Assessor's map of the subject property showing the
approximate location of the Utility Structure in red
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Figure 8: 2004 Assessor’s map of the subject property showing the
location of the Utility Structure in red
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ExHIBIT D: CONTEMPORARY PHOTOGRAPHS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 1: Aerial photo of the Capistrano Substation Complex (as outlined)
with the Utility Structure located to the west of the site (Google Earth Map,
2015)

oy

Photo 2: Ultility Structure, west elevation of the West Wing, view
southeast (Chattel 2015)
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ExHIBIT D: CONTEMPORARY PHOTOGRAPHS
CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 3: Ultility Structure, detail of the landscaping adjacent to both the
west elevation of the West Wing (left) and to Camino Capistrano (right)
with contemporary, non-original berm and trees, view south (Chattel 2015)

Photo 4: Driveway entrance from Camino Capistrano to the site as
located to the north of the Utility Structure, view east (Chattel 2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 5: Utility Structure, north elevation of the West Wing (right) and
north elevation of the east wing beyond (left), view south east (Chattel
2015)

Photo 6: Utility Structure, north elevation of the West Wing (right) with
partial north elevation of East Wing beyond (left), view south (Chattel
2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 7: Ultility Structure, detail of the rail lines located in front of the
entrance doors on the north elevation of the West Wing, view east (Chattel
2015)

Photo 8: Utility Structure, the north elevation of the East Wing, view south
(Chattel 2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 9: Utility Structure, the alteration of the “blind panel” to
accommodate an entry on the north elevation of the East Wing, view
southwest (Chattel 2015)

Photo 10: Utility Structure, detail of windows and “blind panels” on the
north elevation of the East Wing, view southwest (Chattel 2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 11: Utility Structure, the East Wing of the building (left) with the
West Wing beyond, view southwest (Chattel 2015)

Photo 12: Utility Structure, south elevation with West Wing (left) and East
Wing (right) (Chattel 2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 13: Utility Structure, south elevation of the West Wing (left) and
East Wing (right) (Chattel 2015)

r

Photo 14: Utility Structure and view east of the subject property at
driveway located to the south of the structure (Chattel 2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 15: Detail of the foundation of the demolished garage that lies east
of the Utility Structure (Chattel 2015)

Photo 16: Ultility Structure and view west towards Camino Capistrano
from the southeastern edge of the subject property (Chattel 2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 17: View north towards the location where the four residential
cottages once stood on the northeast portion of the subject property
(Chattel 2015)
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Photo 18: View southwest towards Utility Structure from the location
where the four residential cottages once stood on the northeastern portion
of the subject property (Chattel 2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 19: Utility Structure, interior of West Wing, view north (Chattel
2015)

Photo 20: Utility Structure, interior of West Wing, view south. Note the
Maris Bros. hoist (i.e. crane) located at the plane of the ceiling. (Chattel
2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 21: Utility Structure, interior of West Wing, detail of connecting
doors to East Wing, view east (Chattel 2015)

Photo 22: Utility Structure, interior of West Wing, detail of window, view
east (Chattel 2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
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Photo 23: Utility Structure, interior of West Wing, detail of doors and
transom at south end of wing, view south (Chattel 2015)

Photo 24: Utility Structure, interior of West Wing, detail of windows on
west wall, view west Chattel 2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

Photo 25: Utility Structure, ground floor level interior photo of the East
Wing, view east (Chattel 2015)
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Photo 26: Ultility Structure, mezzanine level interior photo of the East
Wing, view southwest (Chattel 2015)
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Photo 27: Utility Structure, ground floor level photo of the East Wing, view
west (Chattel 2015)

Photo 28: Utility Structure, ground floor level photo of the East Wing, view
north (Chattel 2015)
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CAPISTRANO SUBSTATION UTILITY STRUCTURE
31050 CAMINO CAPISTRANO, SAN JUAN CAPISTRANO, CA

East Wing

- - Primary Space

- Secondary Space

Figure 1: Significant Space Diagram of the Capistrano Substation Utility Structure shows that
portion of the building that is of primary significance as well as the portion of the building that is
of secondary significance
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Exhibit 2 — Segment 4 Design Revision SDGF
South Orange County Reliability Enhancement Project -E

SDG&E Comments on Recirculated Draft EIR )
A gSen1pra Energy utility"

INTRODUCTION

San Diego Gas & Electric Company (SDG&E) filed a Proponent’s Environmental Assessment
(PEA) as part of its application for a Certificate of Public Convenience and Necessity (CPCN)
for the South Orange County Reliability Enhancement Project (Proposed Project) to the
California Public Utilities Commission (CPUC) on May 18, 2012. Following publication of the
Recirculated Draft Environmental Impact Report (RDEIR), SDG&E transmission engineering
staff evaluated the possibility of refining the transmission and power line design for Segment 4
of the Proposed Project to minimize the need for new rights-of-way (ROW). Segment 4 crosses
an area that the United States Fish and Wildlife Service (USFWS) and the CPUC’s Energy
Division have said will be subject to a proposed, unrecorded conservation easement relating to
the existing Talega development (Talega Conservation Easement).

SDG&E has prepared a preliminary design that would remove several structures and electrical
transmission and power lines from one large area of Segment 4 not owned by SDG&E or subject
to an SDG&E easement, and instead would place all of them within existing SDG&E ROW,
easements, and fee-owned property. See Figure 1, Segment 4 Design Revision Overview?,
which depicts the new structure and electric line locations and existing SDG&E ROWs,
easements, and fee-owned property. By relocating proposed structures to be within existing
SDG&E ROW, the amount of new ROW potentially required in Segment 4 of the Proposed
Project would be significantly reduced, especially within the potential boundaries of the Talega
Conservation Easement.?

Based upon the preliminary design, SDG&E anticipates only potentially needing new ROW
within the potential boundaries of the Talega Conservation Easement within three small areas
(“wedges™) that occur between two existing SDG&E easements and immediately adjacent to fee-
owned property (See Figure 2, Segment 4 ROW Map). While the design remains preliminary,
and the final boundaries of property that will be subject to the Talega Conservation Easement are
uncertain, SDG&E estimates that the area of required new ROW in Segment 4 would be reduced
from 10.56 acres to approximately 2.22 acres, of which some portion could be subject to the
Talega Conservation Easement.

1 SDG&E has further engineering (civil and transmission) to perform to achieve a design level similar to the
Proposed Project included in the Draft EIR. Placing all structures in the existing ROW presents more challenges
from an outage coordination and construction standpoint. Costs also are likely to increase due to the need for some
69kV undergrounding, additional retaining walls and outage constraints. These issues, and the final location and
extent of work pads and stringing sites, will be addressed in final engineering.

2 Neither USFWS nor Energy Division have provided SDG&E with the final boundaries of the properties that will
be subject to the Talega Conservation Easement, and therefore the affected areas outside of SDG&E ROW or fee-
owned property but within the Talega Conservation Easement cannot be calculated precisely. However, as USFWS
agrees, SDG&E’s Proposed Project activities within SDG&E’s ROW or fee-owned property are not subject to the
Talega Conservation Easement.
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OVERVIEW

The minor project changes that are included within the Segment 4 Design Revision are described
in more detail under the Segment 4 Design Revision section of this attachment and are
summarized below for each Proposed Project component.

Although the precise number of structures to be installed may be further refined during final
engineering, the Segment 4 design revision described herein and the April 2015 revisions will
result in the estimated quantity of transmission line structures to be reduced from 82 to 75
structures (50 230kV, 17 138kV, and 8 69kV) when comparing the Draft EIR Design (Design
Date February 2015) to the Current Design (September 2015). Figure 3, Preliminary Segment 4
Design Revision Site Map, contains the preliminary design for construction including temporary
and permanent work areas, retaining walls, access roads, and other project features. Figure 4,
Impact Comparison Map, depicts a comparison of the Post-Draft EIR design (Design Date April
2015) with the current Segment 4 design revision, including differences in structure location and
work areas.

SEGMENT 4 DESIGN REVISION

The elements of the Segment 4 Design Revision are described in detail below for each segment
of the Proposed Project Alignment. For the purposes of analysis under CEQA, the Proposed
Project was divided into segments as follows:

e Segment la (West-side Getaways): 138kV powerline relocations west of the Capistrano
Substation.

e Segment 1b (East-Side Getaways and new 230kV Line): New 230kV between the
Capistrano Substation and Rancho San Juan; relocated 138kV 12kV lines (getaways)
between the Capistrano Substation (west) and I-5 freeway.

e Segment 2 (230kV Underground at Rancho San Juan): Install new 230kV underground
within Vista Montana road at the Rancho San Juan development.

e Segment 3 (new 230kV between Rancho San Juan and the Talega Hub): Install new
230KV line in an overhead position between the Rancho San Juan development and the
Talega Hub.

e Segment 4 (new 230kV and relocations of 138 and 69kV): New 230kV lines would be
installed in an overhead position between the Talega Hub and the Talega Substation.
Existing 138 and 69kV lines would be relocated between the Talega Hub and Talega
Substation.

e San Juan Capistrano Substation: The existing 138/12kV Capistrano Substation would be
rebuilt and expanded (at the existing site) to be a new 230/138/12kV substation.

e Talega Substation: Minor modifications would be made at the Talega Substation.

Page 2 of 9



Exhibit 2 — Segment 4 Design Revision SDGF
South Orange County Reliability Enhancement Project -E

SDG&E Comments on Recirculated Draft EIR )
A gSen1pra Energy utility"

Changes for each of these Proposed Project segments resulting from the Segment 4 Design
Revision are detailed below for each segment.

Segment la

No changes from SDG&E’s Minor Project Design Refinements dated April 2015 and submitted
as Attachment A to SDG&E’s comments on the Draft EIR.

Segment 1b

No changes from SDG&E’s Minor Project Design Refinements dated April 2015 and submitted
as Attachment A to SDG&E’s comments on the Draft EIR.

Segment 2

No changes from SDG&E’s Minor Project Design Refinements dated April 2015 and submitted
as Attachment A to SDG&E’s comments on the Draft EIR.

Segment 3

No changes from SDG&E’s Minor Project Design Refinements dated April 2015 and submitted
as Attachment A to SDG&E’s comments on the Draft EIR.

Segment 4

The Proposed Project alignment within Segment 4 was reconfigured to minimize the amount of
new ROW required within Segment 4 where a new conservation easement is being proposed (the
Talega Conservation Easement). The Segment 4 Design Revision relocated all structures in
Segment 4, as needed, that are west of the Talega Substation and expected to be within property
subject to the Talega Conservation Easement, to be within existing SDG&E ROW, easement, or
fee-owned property (refer to Figures 1 and 4).2 The specific design changes are detailed below
for each aspect of the Proposed Project Segment 4 (Talega Hub to Talega Substation).

230kV Transmission Line Refinements

e Structure Additions
0 Two new 230KV structures (Structures 43 and 46) were added to Segment 4 to
ensure all structures and 230kV lines would be within existing SDG&E ROW.
New structures were required as the utilization of existing ROW requires a
slightly longer alignment and additional angles (turns) in the alignment that
require additional support structures.
e Structure Relocations
0 Structures 44, 45, and 46 (now numbered 45, 47, and 48 respectively) were
relocated to ensure that the new 230kV line would remain in existing SDG&E
ROW (refer to Figure 4).

3 230kV Structure 49 would still require new ROW and was not relocated as there is no feasible alternative location
that would not require new ROW. This structure location, however, is not anticipated to be within property subject
to the yet-to-be recorded Talega Conservation Easement.
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e Structure Removals
o None.

138kV Power Line Refinements

e Structure Additions
o None.

e Structure Relocations
o0 Structure 11a was relocated approximately 300 feet west-southwest to a location

within existing SDG&E ROW.

e Structure Removals
o0 Structures 13a and 19a were removed and replaced by Structure 15a.

Minor 69kV Power Line Refinements

e Structure Additions
0 New Structure 5b was added to Segment 4 to ensure that all 69kV lines remain
within existing SDG&E ROW. The new structure was required to allow the 69kV
line to navigate an additional angle point (turn) in the alignment.
e Structure Relocations
o0 Structures 4b and 5b (now numbered 3b and 4b respectively) were relocated south
to create room for the new 230KV structures (45 and 46) within existing SDG&E
ROW.
e Structure Removals
0 None.
e Underground Lines
o A small section (approximately 310 feet) of underground 69kV power line was
added between structures 2b and 3b to allow for clearance of the larger voltage
lines (138kV and 230kV).

Grading and Retaining Walls

e Grading Requirements
o New grading would be required to construct construction and/or maintenance
pads at new structure locations 43, 11a, 3b, 47, and 48 (refer to Figure 2).
o Grading would no longer be required at structures 11a (old location), 44 (old
location), 4b (old location), 5b (old location) and 45 (old location).
o Grading requirements will remain similar for structures 16a (formerly structure
14a), and 49 (formerly structure 47).
e Retaining Walls
0 Retaining walls were added at structures 46 and 5b.
0 Retaining walls were removed from the design at structure 45 (which was
relocated to Structure site 47 and no longer requires a retaining wall).
0 The retaining wall at structure 16a would be similar between the April and
September 2015 designs.
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Table 1, Updated Segment 4 Structure Table, summarizes the design change (if any) and the
structure heights for all structures now within Segment 4 of the project design. Table 2,
Summary of Impact Area, provides a summary of the estimated area of disturbance for the Draft
EIR Proposed Project (February 2015), for SDG&E’s revised project (Design Date April 2015)
and for the current Segment 4 Design Revision (Design Date September 2015). Table 3,
Summary of Impacts Outside of SDG&E ROW, provides a summary of the currently anticipated
impacts that would occur outside of SDG&E existing ROW or fee-owned property along
Proposed Project Segments 3 and 4.4

The remainder of this page is intentionally left blank.

4 The existing and proposed Conservation Easements in the Project vicinity are located in the vicinity of Segments 3
and 4 only. Because the exact boundaries of the pending Talega Conservation Easement are not yet know, exact
estimated impacts within the boundaries are not yet known but the parties have agreed to work to ensure there would
not be any remaining significant impacts.
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Table 1: Updated Segment 4 Structure Table

Design Change

(from April 2015 design?)

42 | 230kV 130 No change
43 230kV 160 New Structure
44 | 230kV 135 No change (old structure 43)
45 | 230kV 95 Structure relocated ~410 feet southeast into SDG&E ROW (old structure 44)®
46 | 230kV 105 New Structure
47 | 230kV 95 Structure relocated ~170 feet into SDG&E ROW (old structure 45)
48 | 230kV 135 Structure relocated ~100 feet into SDG&E ROW (old structure 46)
49 | 230kV 125 Structure shifted slightly (~15 feet) (old structure 47)
50 | 230kV 135 No change (old structure 48)
%9a 138kV 80 No change
10a | 138kV 65 No change
11a | 138kV 75 Structure relocated ~300 feet southwest into SDG&E ROW
12a | 138kV 75 No change (old structure 15a)
13a | 138kV 65 No change (old structure 16a)
14a | 138kV 70 Structure shifted slightly (~45 feet) (old structure 17a)
15a | 138kV 100 New structure (replaces old structures 13a and 19a)
16a | 138kV 100 Structure shifted slightly (~25 feet) (old structure 14a)
17a | 138kV 85 No change (old structure 23a)
1b 69kV 90 No change
2b 69kV 85 Structure is now a Cable Pole
3b 69KV 65 Structure shifted ~180 feet Wesitr_usc?tﬂtr:\,\zll%s)t and is now a Cable Pole (old
4b 69kV 75 Structure shifted ~180 feet west-southwest (old structure 5b)
5b 69kV 85 New Structure
6b 69kV 80 No change (old structure 7b)
7b 69kV 75 Structure shifted slightly (~20 feet) (old structure 8b)
8b 69kV 75 No change (old structure 9b)
Notes: Table contents based upon preliminary engineering.
! Structure locations shown on Figures 1 - 4.
2 SDG&E provided the April 2015 Minor Project Design Refinements as part of the SDG&E’s comments on the Draft
EIR dated April 10, 2015.
% Old structure locations refer to the April 2015 design and are shown in Figure 4.
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Table 2: Summary of Impact Area

Draft EIR Revised Current Impact Delta
Impact Type Impact Area Impact Area Area (Sept. - April)
(February 2015) | (April 2015) | (September 2015) '
Temporary 23.36 35.93 36.53 (1.4)
Impacts
Permanent 20.46 16.39 16.19 0.2
Impacts

Table 3: Summary of Impacts Outside of SDG&E ROW for Segments 3 and 4
‘ Impacts Outside of SDG&E

Impact Type

ROW
Temporary Impacts® 9.48 acres
Permanent Impacts 1.27 acres

Notes:
! Approximately 7.2 acres of the temporary impacts are associated
with five potential staging yard locations.

San Juan Capistrano Substation

No changes from SDG&E’s Minor Project Design Refinements dated April 2015 and submitted
as Attachment A to SDG&E’s comments on the DEIR.

Talega Substation

No changes from SDG&E’s Minor Project Design Refinements dated April 2015 and submitted
as Attachment A to SDG&E’s comments on the Draft EIR.

Construction Methods

No changes from SDG&E’s Minor Project Design Refinements dated April 2015 and submitted
as Attachment A to SDG&E’s comments on the Draft EIR.

ELIMINATION OF ANY SIGNIFICANT ENVIRONMENTAL IMPACTS

The RDEIR states:® “The USFWS has indicated that establishing new ROW within the Talega
Conservation Easement or impacting areas of the Prima Deshecha Landfill Conservation
Easement that are outside of the applicant’s existing ROW would directly conflict with the
provisions of the aforementioned conservation easement(s), and thereby the provisions of the
Orange County Southern Subregion HCP.”

The Segment 4 Design Revision was prepared specifically to eliminate, reduce or avoid conflicts
between the Proposed Project and the yet-to-be recorded, proposed Talega Conservation
Easement, which the RDEIR found will be incorporated into the Orange County Southern
Subregion HCP (which the RDEIR found is a “preserve” area under SDG&E’s NCCP) such that

> RDEIR at pg. 2-77, lines 23 — 26.
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impacts would be reduced to less than significant. As outlined above, the Segment 4 Design
Revision would result in all new and relocated structures and electric power and transmission
lines that would be located within the potential boundaries of the proposed Talega Conservation
Easement being located within existing SDG&E ROW. This would greatly reduce the potential
need for new ROW in order to construct and operate the Proposed Project.

SDG&E staff met with USFWS staff on September 11, 2015 to discuss SDG&E’s existing
easements and associated rights as well as USFWS concern that the Proposed Project may
conflict with existing or proposed conservation easements located in the vicinity of the Proposed
Project. During the meeting, SDG&E reviewed a map showing SDG&E’s easements and the
path of the Proposed Project, including the revised alignment included herein as the Segment 4
Design Revision (Design Date September 2015). SDG&E and USFWS discussed the
preliminary redesign shown in Figures 1 and 3. According to USFWS, there are portions of
permanent work pads and some temporary string sites and other temporary work areas that could
occur within potential areas of the proposed and unrecorded Talega Conservation Easement that
are outside of SDG&E’s existing easements and ROW.

USFWS stated that, based on the proposed redesign, they would work with SDG&E and the
Talega Conservation Easement stakeholders to ensure that the remaining Proposed Project
impacts would be mitigated to a level acceptable to both SDG&E and the USFWS. Specifically,
the USFWS proposed the following process (which is consistent with Mitigation Measure BR-
10) to ensure that the Proposed Project would be consistent with the proposed and unrecorded
Talega Conservation Easement (and thus the Orange County Southern Subregion HCP):

1. First, the USFWS would work with the Talega Conservation Easement stakeholders
(Grantor and Grantees) to temporarily suspend recording the easement while the
Proposed Project re-design of Segment 4 is finalized.

2. Once the design is finalized, the specifics of any temporary or permanent work areas
located outside of existing SDG&E ROW would be incorporated into the Talega
Conservation Easement as “allowed uses.”

3. USFWS and SDG&E would then agree on mitigation for the permanent and temporary
impacts that occur outside of existing SDG&E ROW and within the finalized boundaries
of the Talega Conservation Easement.

With the Proposed Project thus being made consistent with the proposed and unrecorded Talega
Conservation Easement and Orange County Southern Subregion HCP, Impacts BR-6 and LU-3
would be effectively reduced to a level less than significant.

As stated in the RDEIR:® “MM BR-10 would require the applicant to participate in further
coordination with implementing agencies. While consultation with the USFWS may identify
mechanisms for reducing potentially significant impacts to less than significant levels, MM BR-
10 on its own does not adequately ensure consistency with an adopted HCP at this time.
Therefore, impacts under this criterion are being treated as significant and unavoidable until
additional information is gathered.”

6 RDEIR at pg. 2-77; lines 26-30.
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The preliminary consultation between SDG&E and the USFWS has provided a “mechanism for
reducing potentially significant impacts” relating to the Proposed Project’s consistency with the
proposed Talega Conservation Easement and the Orange County Southern Subregion HCP. The
measures set out in the SDG&E NCCP/HCP, along with the Segment 4 Design Revision, will
result in impacts being mitigated to a level less than significant.
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CHAPTER 1: INTRODUCTION AND OVERVIEW (WITNESS: JOHN JONTRY)

Section 1. The Project Is Needed to Provide Reliable Electric Service to South
Orange County, Now and In the Future

SDG&E’s Proposed Project is needed to address a number of reliability concerns in
SDG&E’s South Orange County system, and ensure reliable electric service to the over 300,000
people dependent on SDG&E’s electric service in that area. The SDG&E customers in southern
Orange County are primarily residential and large commercial. The South Orange County’s
population has grown substantially over the past several decades'; the city of San Clemente in
Southern Orange County alone grew at an average rate between 2000 and 2010 of almost 3% per
year.” South Orange County is a geographically discrete local area which includes the following
cities: Dana Point, San Clemente, San Juan Capistrano, Laguna Beach, Laguna Hills, Laguna
Niguel and Mission Viejo.

After thorough study of the reliability issues by SDG&E and in the open stakeholder
transmission planning process of the California Independent System Operator (CAISO), SDG&E
proposed, and CAISO approved, the Proposed Project to address the following reliability
concerns:

o SDG&E’s South Orange County customers are dependent on single power source,
the 230 kV supply to Talega Substation, which then supplies power via 138 kV
transmission lines to the distribution substations within South Orange County.
Any event that interrupted the 230 kV or 138 kV service at Talega Substation,

such as equipment failure, fire/explosion, earthquake, or vandalism/terrorism,

! According to the U.S. Decennial Census, the population of Orange County as a whole doubled between
1970 and 2000, to over three million people, and continues to grow at approximately 1% per year.
(http://en.wikipedia.org/wiki/Orange County, California#Demographics).

* According to the U.S. Decennial Census, the population of San Clemente increased from 49,936 in 2000
to 63,249 in 2010. (http://en.wikipedia.org/wiki/San_Clemente, California#Demographics).
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would leave over 300,000 people in South Orange County without electricity until
the damage was fixed. An extended outage of the 230 kV or 138 kV service at
Talega Substation would threaten public safety and cause severe economic
impacts to South Orange County. The Proposed Project addresses this problem
by providing a second 230 kV connection at a rebuilt Capistrano Substation (re-
named San Juan Capistrano Substation).

Because Talega Substation is the sole power source for SDG&E’s South Orange
County system, and has a non-standard configuration that cannot be corrected
within the existing footprint, planned outages for maintenance at Talega leave
some or all South Orange County customers at risk that single forced outage of
another element could interrupt their electric service. The need for maintenance
at Talega Substation, which is over 35 years old, is increasing. A second 230 kV
source at the new San Juan Capistrano Substation will allow maintenance at
Talega without this risk.

There are number of events, falling under Category B or Category C of the North
American Electric Reliability Corporation (NERC) reliability standards, under
which it is expected that outages of one or more elements will cause overloads on
SDG&E’s South Orange County transmission system and force SDG&E to
interrupt customer service. Some of these events will result in SDG&E’s
transmission lines exceeding “Applicable Ratings,” which is a violation of NERC
TPL-003-0b. Other events will force SDG&E to “shed load,” meaning to drop
electric service to customers, to keep its transmission facilities within Applicable

Ratings or, as required by the NERC standards, to prepare the system to remain
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within Applicable Ratings in the event of another outage, which may be
interpreted as a violation of NERC TPL-002-0b. The Proposed Project resolves
these issues, and will avoid SDG&E having to interrupt customer service in these
events.

The existing Capistrano Substation, built in approximately 1954, needs to be
rebuilt as its aging equipment and infrastructure is at or close to the end of its
useful life, its outdated bus configuration does not meet SDG&E’s reliability
criteria, it does not meet SDG&E’s current seismic and security standards, and it
lacks the capacity to reinforce its neighboring substations. These problems cannot
be fixed within the current substation footprint. The Proposed Project will rebuild
the substation on SDG&E’s existing substation property as the new San Juan
Capistrano Substation, which will fix all of the above issues and allow it to be the

second 230 kV source for the area.

SDG&E’s Proposed Project includes the following three main components:

Complete re-build of the 60 year-old 138/12-kV 60 megavolt ampere (MVA) air-
insulated Capistrano Substation (2 acres) as a new 230/138/12-kV 784 MVA gas-
insulated substation (6.4 acres) called San Juan Capistrano Substation. The
rebuild would occur on SDG&E’s existing substation property. Once complete,
the San Juan Capistrano Substation would initially connect to six 138 kV
transmission lines, two 230 kV transmission lines, and seven distribution lines;
Minor alterations to the existing Talega Substation within the existing substation
footprint including the removal of two 230/138 kV transformers and the removal

of one 230 kV connection (which would instead connect to the new San Juan
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Capistrano Substation. To accommodate these changes, existing 138 kV and 230
kV structures within the Talega Substation would have to be re-arranged;

° Removal, installation, and relocation of multiple transmission lines within the
existing, approximately eight-mile transmission corridor between the Capistrano
and Talega Substations. This work includes a new double-circuit 230-kV
transmission line (approximately 7.8-miles long) to the new San Juan Capistrano
Substation.

Section 2. SDG&E’s Project Objectives

To meet SDG&E’s obligation to serve and to maintain reliable service to its over 300,000
customers in South Orange County, SDG&E seeks a Certificate of Public Convenience and
Necessity authorizing construction and operation of SDG&E’s Proposed Project. The Project’s

objectives are as follows:

1. Provide transmission system reliability:
a. Reduce the risk of an uncontrolled outage to South Orange County
customers.
b. Reduce the risk of a controlled interruption of service to a portion South

Orange County customers.
c. Comply with mandatory North American Electric Reliability Corporation
(NERC), Western Electric Coordinating Council (WECC) and CAISO

transmission planning and operations standards.

2. Rebuild Capistrano Substation to replace aging equipment and increase capacity.
3. Improve transmission and distribution operating flexibility.
4. Accommodate customer load growth in the South Orange County area.
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5. Locate proposed facilities within existing transmission corridors, SDG&E ROW
and utility owned property.’
Section 3. Organization of SDG&E’s Testimony
SDG&E’s opening testimony on the issue of “need” is organized as follows:
o Chapter 2: SDG&E’s Existing South Orange County Electric System
. Chapter 3: SDG&E Plans Its Transmission System To Provide Reliable
Electric Service
o Chapter 4: SDG&E’s Proposed Project Is Needed To Provide Reliable
Transmission Service To SDG&E’s South Orange County System
J Chapter 5: To Provide Reliable Electric Service, SDG&E’s Capistrano
Substation Needs To Be Rebuilt
o Chapter 6: Without SDG&E’s Proposed Project, SDG&E’s Talega
Substation Needs To Be Modified To Provide Reliable Electric Service

J Chapter 7: Purpose and Need for South Orange County Reliability Project

? Application of San Diego Gas & Electric Company (U 902 E) For A Certificate Of Public Convenience
And Necessity For The South Orange County Reliability Enhancement Project, A.12-05-020
(“Application”) at 3-4.
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CHAPTER 2: SDG&E’S EXISTING SOUTH ORANGE COUNTY ELECTRIC SYSTEM

Section 1: SDG&E’s Customers in South Orange County (Witness: John Jontry)

SDG&E’s South Orange County (SOC) service area is located at the northern end of
SDG&E’s service territory and has approximately 125,000 electric meters. This service area
represents approximately 10 percent of SDG&E’s total customer load of approximately 5000
megawatts (MW).

The customers served by SDG&E in South Orange County are primarily residential and
large commercial. The South Orange County population has grown substantially over the past
several decades, as the area has gone from a semi-rural region of orange groves and a few small
beach towns, to a densely populated and affluent suburb of the Los Angeles and San Diego
metropolitan regions. The aggregate population of Orange County doubled between 1970 and
2000, to over three million, and continues to grow at about 1% per year.

SDG&E serves 112,794 residential electric meters in South Orange County. The number
of South Orange County residents dependent upon SDG&E’s electric service is estimated to be
over 300,000. SDG&E fully serves Dana Point (2013 estimated population 34,062), San
Clemente (2013 estimated population 65,040) and San Juan Capistrano (2013 estimated
population 35,852), and shares service with SCE in Aliso Viejo (2013 estimated population
50,175), Laguna Beach (2013 estimated population 23,250), Laguna Hills (2013 estimated
population 30,880), Laguna Niguel (2013 estimated population 64,652) and Mission Viejo (2013
estimated population 96,346). In local unincorporated communities, SDG&E fully serves Ladera

Ranch (2010 estimated population 22,980) and Las Flores (2010 estimated population 5,971) and
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partially serves Coto de Caza (2010 estimated population 14,866).* SDG&E also serves other
unincorporated areas of South Orange County that are not included in the US Census, such as
Wagon Wheel.

SDG&E also serves 11,967 commercial meters and 43 industrial meters in South Orange
County. These businesses rely on SDG&E’s electric service to provide work for employees and
goods and services to their customers. These employees and customers may or may not reside in
South Orange County.

Physically, the region served by SDG&E in South Orange County is somewhat land-
locked, both by geographic features and by political and land-use boundaries. The region is
bounded on the east and west by the Cleveland National Forest and Pacific Ocean, respectively;
it is bounded on the north by various state parks and wilderness areas, and on the south by MCB
Camp Pendleton. This is illustrated in Figure 2-1 below. Egress from the area is by way of a
single freeway, Interstate 5.

/!

/l

* Population estimates are the 2013 population estimates provided by the U.S. Census for each referenced
city. http://quickfacts.census.gov/qfd/states/06000.html.
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Figure 2-1 — South Orange County service area
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The South Orange County region is typical of Southern California in that it is subject to
the risk of natural disasters in the form of earthquakes and wildfires. Portions of SDG&E’s South
Orange County service area lie within the CALFIRE Fire Threat Zone (FTZ), as modified by
SDG&E. This area includes Talega Substation.

Section 2. SDG&E’s Existing South Orange County Transmission System
(Witness: John Jontry)

South Orange County’s electric load is supplied by seven SDG&E 138/12 kilovolt (kV)
distribution substations (Capistrano, Laguna Niguel, Margarita, Pico, San Mateo, Rancho
Mission Viejo, and Trabuco). Each of these substations is fed from a local 138 kV network; the

local network is in turn supplied from Talega Substation, which provides the sole 230/138 kV
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connection to the Southern California bulk power network. This local area network is operated

by the California Independent System Operator (CAISO). The substation interconnection

diagram shown in Figure 2-2, South Orange County 138 kV Substation Interconnection

Diagram, illustrates how the distribution substations within the South Orange County service

area are connected to each other and to Talega Substation.

Figure 2-2 — South Orange County Transmission Network Diagram

Trabuco 138kV

Margarita 138kV

Rancho Mission

Capistrano 138kV

Laguna Niguel
138kV

Viejo 138kV

Pico 138kV

San Mateo 138kV

BAS

Talega 138kV i—l— —oc

Talega 230kV

Diagram Legend

TITLE
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Block diagram showing interconnection of the South OC
substations as of January 2015, before SOCRE.
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138 kV Transmission Line
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Currently, there is no significant generation of electric energy in South Orange County

service area. Consequently, the only power source for this entire service area is the 230 kV

transmission network at Talega Substation. If the connection to the 230 kV bulk power system

at Talega is unavailable, there is no other source to provide electric service to SDG&E’s South

Orange County customers. SDG&E’s Proposed Project addresses this reliability concern by

adding a second 230 kV bulk power connection at Capistrano Substation so that, in the event of
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loss of either the 230 kV or 138 kV voltage levels at Talega, electric service to South Orange
County customers would continue uninterrupted.

Even with Talega Substation in service, there are number of events, falling under
Category C of the North American Electric Reliability Corporation (NERC) reliability standards,
under which it is expected that outages of one or more elements will cause overloads on
SDG&E’s South Orange County transmission system. Some of these events will result in
SDG&E’s transmission lines exceeding “Applicable Ratings,” which is a violation of NERC
TPL-003-0b. Other events will force SDG&E to “shed load,” meaning to drop electric service to
customers, to keep its transmission facilities within Applicable Ratings or, as required by the
NERC standards, to prepare the system to remain within Applicable Ratings in the event of
another outage. The Proposed Project resolves these issues, and will avoid SDG&E having to
interrupt customer service in these events.

Section 3. SDG&E’s Existing Talega Substation (Witness: John Jontry)

As noted in Section 2 above, power from the 230 kV transmission network enters South
Orange County at the Talega Substation 230 kV bus and flows through the substation’s four
230/138 kV transformers to the substation’s 138 kV bus. The Talega Substation 138 kV bus
supplies power to the 138 kV transmission network, which supplies the distribution substations.
If a failure occurs that requires the Talega Substation 230 kV or 138 kV buses to be removed
from service, power flow to South Orange County would be interrupted and SDG&E’s South
Orange County customers would lose electric service.

This scenario actually occurred on July 18, 2013, resulting in all SDG&E customers in
South Orange County losing electric service for a period of several hours. Fortunately, this event
occurred in the early morning hours and there was little direct impact; however, had the event

occurred during a busy working day, the economic and social impact would have been much

10
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more significant. Talega Substation has an unusual non-standard configuration in that two of the
four 230/138 kV transformers are connected directly to the 230 kV bus instead of a connection to
a circuit breaker then to the bus. This means that for loss of either of these two transformers, it is
necessary to take the entire bus out of service to disconnect the failed equipment.

In addition to extreme events (fire, explosion, earthquake, vandalism or terrorism) that
could result in the loss of all South Orange County load, the existing Talega Substation
configuration restricts the conditions under which maintenance can be done and creates twenty-
nine different outage scenarios during planned maintenance outages that would cause
uncontrolled loss of the entire customer load in South Orange County. Because the Talega
Substation is aging, maintenance needs are increasing.

Required maintenance at Talega Substation is not the only threat to South Orange County
load. A contingency event during a planned maintenance outage at either Pico Substation,
Rancho Mission Viejo Substation or Margarita Substations would lead to the outage of over 50%
of South Orange County load.

As discussed in more detail in Chapter 6, Talega Substation presents a number of
reliability concerns. The most significant arise from its non-standard configuration, space
constraints, and role as the sole power source to SDG&E’s South Orange County system. The
Project addresses these issues by adding a second 230 kV bulk power connection at Capistrano
Substation, allowing removal of two transformers from Talega Substation and reconfiguration of
Talega within the existing substation footprint. The second source at Capistrano Substation and

reconfiguration also mitigate risks during planned maintenance outages at Talega Substation.

11
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Section 4. SDG&E’s Existing Capistrano Substation (Witness: Karl Iliev)

Capistrano Substation is over 60 years old. Its infrastructure and equipment are at or near
the end of their useful lives, its non-standard configuration does not meet SDG&E’s current
operating and reliability requirements, its infrastructure and some of its equipment do not meet
current seismic standards, and its security measures do not meet SDG&E’s current standards.
For the reasons discussed further in Chapter 5, Capistrano Substation must be rebuilt to provide
reliable electric service to SDG&E’s customers served by that substation. SDG&E’s Proposed
Project will rebuild Capistrano Substation to not only provide reliable distribution service, but
also to serve as a second 230 kV power source to SDG&E’s network of South Orange County
distribution substations.

SDG&E’s Substation Equipment Assessment team has identified its aging equipment and
infrastructure as beyond its useful life. Since 1997, Capistrano Substation has been on SDG&E’s
priority list, identifying substations that are in need of upgrades or replacement due to poor
performance. This list was developed utilizing safety, condition of the equipment, probability of
outages, and cost to maintain as key metrics.

Trending of the preventative and corrective maintenance labor hours on the Capistrano
Substation equipment shows both types of maintenance trending upward, which is expected for
aging equipment. Preventive and corrective maintenance at Capistrano Substation has been
increasing since 1997, as has the need to replace failed equipment. Rising preventive and
corrective maintenance issues are a strong indication of decreased equipment reliability and
increased probability of failure. It also is a direct indication of rising costs to maintain the

equipment.

12
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Additionally, replaced equipment due to failure is another metric that is an indicator that
remaining equipment on a site has reached the end of its useful life. Much of the significant
equipment at Capistrano Substation ranks high on the replacements lists to be replaced before
failure occurs.

Capistrano Substation has a non-standard configuration that does not meet current
operating criteria or reliability requirements. When the substation was originally constructed,
this configuration was the standard design. However, this design no longer meets the current
operating criteria, and the layout and configuration has a number of non-standard aspects that
reduce the reliability of electric service to SDG&E’s customers. Within the current substation
footprint, there is insufficient space to install 138 kV and 12 kV circuit breakers between
elements as required by SDG&E’s current standard design.

Further, Capistrano Substation is located in a high seismic activity area and it is
SDG&E’s standard practice to design substations and equipment that will have a high probability
of withstanding seismic events to predefined ground acceleration levels. The existing Capistrano
Substation was designed and constructed long before these standard practices and guidelines
were established. Due to their age and type of construction, the existing structures, foundations,
and equipment do not conform to the current recommended practices for seismic design of
substations as provided in IEEE 693 and ASCE 113. The older existing electrical equipment
does not meet the seismic withstand capability and has not been seismically qualified as provided
in IEEE 693. Replacing equipment only does not allow for replacement of the existing structures
and their foundations because current seismic requirements require more robust designs in

equipment, foundations, and structures than aging substations can meet.

13



When Capistrano Substation was initially installed approximately 60 years ago, it met the
design and equipment requirements of that time, and was adequate to meet system requirements
based on projected loads at that time. Now, over 60 years later, its infrastructure and equipment
is at or near the end of its useful life, and its design does not meet current operating and
reliability criteria. Capistrano Substation, like other aging substations in SDG&E’s service

territory, must be rebuilt to meet current requirements and provide reliable electric service to

SDG&E’s customers.
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CHAPTER 3: SDG&E PLANS ITS TRANSMISSION SYSTEM TO PROVIDE
RELIABLE ELECTRIC SERVICE (WITNESS: JOHN JONTRY)

SDG&E is subject to both mandatory reliability standards and an obligation to provide
reliable electric service to customers within its service area. The Proposed Project helps SDG&E
meet both of its obligations with respect to its customers in South Orange County.
As the Commission recently recognized:
California law repeatedly emphasizes the importance of maintaining the reliability of the
electric grid. For example:
o “Reliable electric service is of utmost importance to the safety, health, and
welfare of the state’s citizenry and economy.” (§ 330(g).)

o “It is important that sufficient supplies of electric generation will be available to
maintain the reliable service to the citizens and businesses of the state.”
(§ 330(h).)

o “Reliable electric service is of paramount importance to the safety, health, and
comfort of the people of California.” (§ 334.)

o The CAISO “shall ensure efficient use and reliable operation of the transmission
grid” (§ 345) and shall “ensure the reliability of electric service and the health and
safety of the public.” (§ 345.5(b).)

o The Commission “shall ensure that facilities needed to maintain the reliability of
the electric supply remain available and operational.” (§ 362(a).)

D. 14-03-004 at 13. SDG&E strives to plan its system to provide reliable electric service.

In setting the level of reliability to be provided to its customers, SDG&E must comply

with the mandatory North American Electric Reliability Council (NERC) reliability standards,

the mandatory California Independent System Operator (CAISO) planning standards, and the

15
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Commission’s direction. SDG&E also uses industry best practices to determine the level of
reliability it is reasonable and prudent to provide its customers under specific circumstances.

Section 1. NERC Transmission Planning Reliability Standards

At the minimum, SDG&E is obligated to comply with all NERC reliability standards by,
among other things, the Federal Power Act § 215 and its Transmission Control Agreement with
CAISO.> NERC is the electric reliability organization certified by the Federal Energy
Regulatory Commission (FERC) to establish and enforce reliability standards for the nation’s
bulk power system. NERC develops and enforces reliability standards that are approved by
FERC. NERC also assesses system adequacy annually; and it monitors the bulk power system.
The NERC reliability standards are mandatory and set a floor for utility owned transmission
systems.

The NERC reliability standards for planning reinforcements for electric transmission
systems are the transmission planning (TPL) standards. Among other things, the TPL standards
establish the required system performance with all elements in service and upon the loss of one,
two, or more elements of a transmission system. These system conditions are referred to as
Categories A, B, C and D. The TPL standards set the minimum level of reliability required for
the system.

NERC Category A planning criteria, as used in long-term planning, is defined in

Requirement R1 as follows®:

> http://www.caiso.com/Documents/TCA_Effective 20140601.pdf. The CAISO’s Transmission Control
Agreement is consistent with Public Utilities Code § 345: “The Independent System Operator shall ensure
efficient use and reliable operation of the transmission grid consistent with achievement of planning and
operating reserve criteria no less stringent than those established by the Western Electricity Coordinating
Council and the North American Electric Reliability Council.”

6 http://www.nerc.com/_layouts/PrintStandard.aspx?standardnumber=TPL-001-0.1&title=System Performance
Under Normal (No Contingency) Conditions (Category A)&jurisdiction=United States
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The Planning Authority and Transmission Planner shall each
demonstrate through a valid assessment that its portion of the
interconnected transmission system is planned such that, with all
transmission facilities in service and with normal (pre-
contingency) operating procedures in effect, the Network can be
operated to supply projected customer demands and projected Firm
(non- recallable reserved) Transmission Services at all Demand
levels over the range of forecast system demands, under the
conditions defined in Category A of Table I.

Table I of the NERC standard is reproduced as Figure + 3-1 below. For the purposes of
interpreting the NERC standard, the CAISO is the “Planning Authority” for the SDG&E service
area and SDG&E is the “Transmission Planner.” Category A, as applied in long-term planning,
generally means that the system, with all elements in service, must be capable of meeting the
maximum forecast demand during the applicable planning window, without exceeding the
applicable ratings of any of the system elements. This is generally called the “N-0 requirement.
/l

//
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Figure 3-1 - Table 1 of the NERC standard TPL-001-0.1

Table I. Transmission System Standards — Normal and Emergency Conditions

Contingencies

System Limits or Impacts

Category
System
Stable and Loss of
e . both Thermal .
Initiating Event(s) and Contingency d Volt Demand or Cascading
Element(s) and vortage Curtailed Firm Outages
Limits within Transfers
Applicable
Rating *
' A . All Facilities in Service Yes No No
No Contingencies
Single Line Ground (SLG) or 3-Phase
(30) b
Fault, with Normal Clearing: Yes No No
B 1. Generator Yes No® No
Event resulting in 2. Transmission Circuit Yes No® No
the loss of a single 3. Transformer Yes No® No
element. Loss of an Element without a Fault
Single Pole Block, Normal Clearing °: b
4. Single Pole (dc) Line Yes No No
C
Event(s) resulting SLG Fault, with Normal Clearing °: Yes Planned/ No
in the loss of two 1. Bus Section Controlled*
or more (multiple) Yes Planned/ No
elements. 2. Breaker (failure or internal Fault) Controlled*
SLG or 3@ Fault, with Normal
Clearing®,
Manual System Adjustments, followed
by another SLG or 3@ Fault, with
- e Planned/
Normal Clearing °: Yes Controlled No
3. Category B (B1, B2, B3, or B4)
contingency, manual system
adjustments, followed by another
Category B (B1, B2, B3, or B4)
contingency
Bipolar Block, with Normal Clearing®: Yes Cii{atlrlcl)llelgflc No
4. Bipolar (dc) Line Fault (non 39),
with Normal Clearing”:
N . Planned/
5. Any two circuits of a multiple Yes No
. . Controlledc
circuit towerline
SLG Fault, with Delayed Clearing® Planned/
(stuck breaker or protection system Controlled® No
failure): Yes
6. Generator Planned/
Yes Controlled® No
7. Transformer Yes Planned/
Controlled® No
8. Transmission Circuit Yes
Planned/
9. Bus Section Controlled® No

18




Extreme event resulting

m

DY 30 Fault, with Delayed Clearing ° (stuck breaker or protection Evaluate for risks and
system consequences.
failure): [ May involve
substantial loss of

t\ivo or inore (mul(;lple) 1. Generator 3. Transformer customer Demand and
elements removed or .

. . 2. Transmission Circuit 4. Bus Section generation in a
Cascading out of service. widespread

area or arcas.

30 Fault, with Normal Clearing®: * Porti 1 of th
ortions or all of the

5. Breaker (failure or internal Fault) interconnected systems
may or may not achieve a

6. Loss of towerline with three or more circuits new,stable operating

T . point.

7. All transmission lines on a common right-of way [ Evaluation of these

8. Loss of a substation (one voltage level plus transformers) | SVents may require jomnt
studies with neighboring

9. Loss of a switching station (one voltage level plus systems.

Transformers)

10. Loss of all generating units at a station
11. Loss of a large Load or major Load center

12.  Failure of a fully redundant Special Protection System (or
remedial action scheme) to operate when required

13. Operation, partial operation, or misoperation of a fully
redundant Special Protection System (or Remedial Action
Scheme) in response to an event or abnormal system
condition for which it was not intended to operate

14. Impact of severe power swings or oscillations from
Disturbances in another Regional Reliability
Organization.

a)

b)

¢)

d)

Applicable rating refers to the applicable Normal and Emergency facility thermal Rating or system voltage limit as
determined and consistently applied by the system or facility owner. Applicable Ratings may include Emergency
Ratings applicable for short durations as required to permit operating steps necessary to maintain system control. All
Ratings must be established consistent with applicable NERC Reliability Standards addressing Facility Ratings.

Planned or controlled interruption of electric supply to radial customers or some local Network customers, connected
to or supplied by the Faulted element or by the affected area, may occur in certain areas without impacting the overall
reliability of the interconnected transmission systems. To prepare for the next contingency, system adjustments are
permitted, including curtailments of contracted Firm (non-recallable reserved) electric power Transfers.

Depending on system design and expected system impacts, the controlled interruption of electric supply to customers
(load shedding), the planned removal from service of certain generators, and/or the curtailment of contracted Firm
(non-recallable reserved) electric power Transfers may be necessary to maintain the overall reliability of the
interconnected transmission systems.

A number of extreme contingencies that are listed under Category D and judged to be critical by the transmission
planning entity(ies) will be selected for evaluation. It is not expected that all possible facility outages under each listed
contingency of Category D will be evaluated.

Normal clearing is when the protection system operates as designed and the Fault is cleared in the time normally
expected with proper functioning of the installed protection systems. Delayed clearing of a Fault is due to failure of
any protection system component such as a relay, circuit breaker, or current transformer, and not because of an
intentional design delay.
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f) System assessments may exclude these events where multiple circuit towers are used over short distances (e.g., station
entrance, river crossings) in accordance with Regional exemption criteria.
NERC Category B planning criteria is defined in Requirement R1 as follows’:
The Planning Authority and Transmission Planner shall each
demonstrate through a valid assessment that its portion of the
interconnected transmission system is planned such that the
Network can be operated to supply projected customer demands
and projected Firm (non-recallable reserved) Transmission
Services, at all demand levels over the range of forecast system

demands, under the contingency conditions as defined in Category
B of Table 1.

The Category B requirement, as applied in long-term planning, generally means that the
system must be capable of sustaining the loss of any single element (line, transformer, or
generator) and meet the maximum forecast demand during the applicable planning window,
without exceeding the applicable ratings of any of the system elements that remain in service.
This is generally called the “N-1" requirement. Specifically, deliberate rejection of firm
customer load (“load shedding™) is not permitted.®

Note that are situations where, following the loss of a single transmission line or
transformer, it may be necessary for system operator to shed customer load in order to prevent an
overload that would occur following a subsequent contingency. This is referred to as “system
readjustment”. System readjustment can also take the form of adjusting generation dispatch;
however, as noted elsewhere there is effectively no generation in South Orange County available

for redispatch. If the system operator is forced to shed load after the first N-1 to prepare for the

7 Attachment] also found at: http://www.nerc.com/files/TPL-002-0b.pdf

¥ “Footnote b of Table I is not an exception. It is a statement which explains that interruption of electric
supply to customers served by an element will naturally be disconnected from the system if the element
experiences a fault.
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next N-1, this may be interpreted as a violation of the Category B requirement, as rejection of
customer load is not permitted to secure the system following a single N-1 contingency.
NERC Category C planning criteria is defined in Requirement R1 as follows’:
The Planning Authority and Transmission Planner shall each
demonstrate through a valid assessment that its portion of the
interconnected transmission systems is planned such that the
network can be operated to supply projected customer demands
and projected Firm (non-recallable reserved) Transmission
Services, at all demand Levels over the range of forecast system
demands, under the contingency conditions as defined in Category
C of Table I (attached). The controlled interruption of customer
Demand, the planned removal of generators, or the Curtailment of

firm (non-recallable reserved) power transfers may be necessary to
meet this standard.

The Category C requirement, as applied in long-term planning, generally means that the
system must be capable of sustaining the loss of multiple single elements (lines, transformers, or
generators) and meet the maximum forecast demand during the applicable planning window,
without exceeding the applicable ratings of any of the system elements that remain in service.
This is generally called the “N-1-1 or N-2” requirement. This standard also applies to loss of a
single bus section at a bulk power substation. However, for NERC Category C contingencies,
the use of “planned/controlled” load shedding may be used to achieve compliance with the
NERC Category C requirement.

Finally, NERC Category D planning criteria do not require a specific performance level,
but instead require the Planning Authority and Transmission Planner to assess and understand
the consequences of severe system contingencies, as described in Requirement R1'*:

“The Planning Authority and Transmission Planner shall each

demonstrate through a valid assessment that its portion of the
interconnected transmission system is evaluated for the risks and

? Attachment? also found at: http://www.nerc.com/files/TPL-003-0b.pdf
10 Attachment 3 also found at: http://www.nerc.com/pa/Stand/Reliability%20Standards/TPL-004-0a.pdf
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consequences of a number of each of the extreme contingencies
that are listed under Category D of Table 1.”

The loss of one voltage level at Talega Substation (138 kV or 230 kV), or the loss of the
entire substation is considered a Category D contingency. The NERC Category D requirement
instructs utilities to “[e]valuate for risks and consequences” such Category D events because they
“[m]ay involve substantial loss of customer Demand and generation in a widespread area or
areas.”

Section 2. NERC Transmission Operations Reliability Standards

NERC also has set reliability standards for transmission operations. Of particular
relevance here, NERC TOP-004-2, R1 provides: “Each Transmission Operator shall operate
within the Interconnection Reliability Operating Limits (IROLs) and System Operating Limits
(SOLs).”"!" The NERC Glossary of Terms defines a SOL as the most limiting value that ensures
operation within acceptable reliability criteria. A facility thermal rating is an SOL. SDG&E is
required by NERC Transmission Operating Standards to operate within SOLs, including thermal
ratings.

Section 3. CAISO Mandatory Planning Standards

In addition to the applicable NERC reliability standards, CAISO may impose additional
performance requirements. Pursuant to California law and a FERC-approved tariff,'> CAISO is
responsible for the planning and operation of the electric transmission system in California.
Under Public Utilities Code § 345: “The Independent System Operator shall ensure efficient use

and reliable operation of the transmission grid consistent with achievement of planning and

1 http://www.nerc.com/_layouts/PrintStandard.aspx?standardnumber=TOP-004-
2&title=Transmission%200perations&jurisdiction=United%20States.
12 http://www.caiso.com/Documents/ConformedTariff Novl 2014.pdf.
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operating reserve criteria no less stringent than those established by the Western Electricity
Coordinating Council and the North American Electric Reliability Council.”

Under the CAISO’s Transmission Control Agreement, Section 6.1.3: “In operating and
maintaining its transmission facilities, each Participating TO shall take proper care to ensure the
safety of personnel and the general public. It shall act in accordance with Good Utility Practice,
applicable law, the CAISO Tariff, CAISO Protocols, the Operating Procedures, and the
Applicable Reliability Criteria.” The Applicable Reliability Criteria are defined as “The
Reliability Standards and reliability criteria established by NERC and WECC and Local
Reliability Criteria, as amended from time to time, including any requirements of the NRC.”

CAISO has adopted Planning Standards as authorized by the CAISO Tariff and the
Transmission Control Agreement, Section 5.1.5. The CAISO Planning Standards currently in
effect are effective from September 18, 2014 to March 30, 2015. The CAISO Planning
Standards recognize that the NERC reliability standards for transmission planning are the
“minimum standards that ISO needs to follow in its planning process.” The CAISO Planning
Standards state: “The California ISO (ISO) tariff provides for the establishment of planning
guidelines and standards above those established by NERC and WECC to ensure the secure and
reliable operation of the ISO controlled grid. The primary guiding principle of these Planning
Standards is to develop consistent reliability standards for the ISO grid that will maintain or
improve transmission system reliability to a level appropriate for the California system.”"?

In addition to providing mandatory interpretations of the NERC TPL standards, the

CAISO Planning Standards address other aspects of reliability, including: (1) circumstances

" See Attachment4 - California ISO Planning Standards (Effective September 18, 2014 to March 30,
2015)
at 3.
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where new transmission may be appropriate to mitigate load dropping permitted by NERC
reliability standards (Planning Standard 6); (2) whether load shedding is appropriate for local
areas even when permitted by NERC reliability standards (Planning Standard 7); (3) whether
Category D events should be mitigated based on a case-by-case assessment (Planning Standard
8); and (4) use of Special Protection Systems (Planning Guideline 1).

Section 4. Commission Direction

The Commission has endorsed the NERC reliability standards as the minimum level of
reliability that California utilities should provide their customers. The Commission recently
expressed its disapproval of long term system planning that relies upon load shedding. In
Decision 14-03-004, the Commission considered the need for utilities to procure additional
generation resources in light of the retirement of SONGS, and stated:

Per § 345, the ISO is responsible for operating the transmission
grid used by SCE, PG&E, and SDG&E “consistent with
achievement of planning and reserve criteria no less stringent than
those established by the Western Electricity Coordinating Council
and the North American Reliability [Corporation].” The
Commission is responsible for service reliability and maintaining
reasonable rates. In previous decisions, we rejected the notion of
“reliability at any cost,” indicating instead that “measures that are
proposed to promote greater grid reliability should be evaluated by
weighing their expected costs against the value of their expected
contribution to reliability...”

We do not find that long-term reliance on an SPS to resolve LCR
need related to the retirement of SONGS is appropriate. We agree
with SCE witness Chinn that “load shedding should only be used
judiciously as mitigation for contingencies.” We also agree with
IEP that we should not make a “change to long-term resource
planning policy to incorporate blackouts as a standard, planned
response to N-1-1 contingencies, a response on par with supply or
demand-side additions, to avoid procuring the resources needed to
reduce the risk of blackouts.”

D.14-03-004 at 44 (footnotes omitted). The Commission concluded that it was “prudent to wait
to see what resources develop in the SONGS service area to determine whether an SPS or other
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load-shedding protocol need serve as a bridge until such resources are in place,” but stated: “We
agree with SDG&E and IEP that that it is not prudent to take a long-term system planning
approach that assumes reliance on load shedding in a densely-populated urban area as mitigation
for contingency events.” D.14-03-004 at 45-46.

Here, as discussed in Chapter 4, SDG&E serves over 300,000 people in South Orange
County who may be subjected to long-term load shedding under certain contingency events.

Section 5. SDG&E Models Its System Against NERC and CAISO Standards to
Assess Risks to Reliability

SDG&E conducts annual planning analyses of the bulk power system serving the overall
SDG&E service area generally, and the South Orange County area specifically. The purpose of
this analysis is to ensure that the transmission system meets NERC, WECC, and CAISO
Planning Standards. SDG&E and CAISO planning staff observe the following general principles
when performing the annual analyses:

1) Ensure that the system is capable of meeting NERC Category A, B and C

planning criteria for the ten-year planning window;

2) Evaluate the impact of severe system contingencies (NERC Category D) on the

bulk power system and consider what mitigation is appropriate;

3) Use of a 1-in-10 California Energy Commission (CEC) coincident forecast for

aggregate area studies, as directed to by CAISO planning staff; and

4) Use of non-coincident, individual substation load forecast for “load pocket” or

local area studies.

Both SDG&E and CAISO perform their annual independent planning analyses of the
bulk power system with the intent of meeting NERC criteria, but it is important to point out that

these criteria are, in fact, a set of minimum criteria. The CAISO reserves the right, as the
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Planning Authority, to implement planning criteria that are more stringent that the minimum
criteria as defined in the applicable NERC standards. The CAISO and SDG&E also have the
discretion to identify, select, and implement mitigations for identified NERC violations that may
go beyond the minimum necessary to meet the criteria in order to provide a higher level of
reliability for customers. This includes identifying mitigations for Category B or Category C
contingencies that also address severe Category D events.

Section 6. The CAISO Determines Whether Reliability Projects are Needed

The CAISO Transmission Control Agreement, Section 11 provides: “The provisions of
Sections 24 and 25 of the CAISO Tariff will apply to any expansion or reinforcement of the
CAISO Controlled Grid affecting the transmission facilities of the Participating TOs placed
under the Operational Control of the CAISO.” Section 24 of the CAISO Tariff outlines the
CAISO Transmission Planning process.

The CAISO prepares an annual transmission plan based on CAISO’s evaluation of the
transmission system. Under Section 24.4.6.2 of its FERC-approved Tariff, CAISO determines
the solution to reliability driven system needs “that meets the identified reliability need in the
more efficient or cost effective manner.” With respect to SDG&E’s Proposed Project, the
CAISO considered the needs of SDG&E’s South Orange County system and potential solutions
since 2008 before approving the Proposed Project in its 2010-11 Transmission Plan.

As noted in Section 5 above, both the CAISO and SDG&E reserve the right to identify
and implement mitigations to correct identified deficiencies in the bulk power system, including
mitigations that may exceed the bare minimum as required with respect to the NERC reliability
standards. Both SDG&E and CAISO, when evaluating the merit of each mitigation, examine
several important criteria that are not addressed specifically by the NERC criteria but that go

directly how effective and efficient a particular mitigation is. This evaluation included:

26



10

11

12

13

14

15

16

17

18

19

20

21

22

Long-Term Effectiveness — Will the mitigation address the identified issues for
the duration of the planning window? As utility-scale projects tend to have long
service lives, will it continue to be useful and effective in the decades afterwards?
Addresses Multiple Issues — Will the mitigation have a narrow effectiveness,
requiring multiple mitigations, or will it be effective at addressing multiple system
deficiencies and avoid piecemeal projects?

Addressing High Impact System Contingencies — Will the mitigation prevent
customer impacts from severe system contingencies?

Constructability - Can the mitigation be successfully implemented in the field,
using available technology and construction practices?

Timeliness — Can the project be constructed in a reasonable timeframe, allowing
for the procurement of long lead time equipment, permitting, right of way

acquisition, etc.

With respect to the Project, the answers to these questions are as follows:

1.

Long-Term Effectiveness — The Proposed Project will continue to address NERC
reliability, provide a second bulk-power source to South Orange County, and
allow for operational flexibility not just for the duration of the planning window,
but for decades afterwards.

Addresses Multiple Issues — The Proposed Project will address all five of the
main project objectives (provide transmission system reliability, rebuild
Capistrano substation, improve operational flexibility, accommodate load growth,

and use of existing utility-owned ROW).
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3. Addressing High Impact System Contingencies — The Proposed Project will
eliminate the possibility of loss of all Southern Orange County load for a
catastrophic loss of Talega substation.

4. Constructability — The Proposed Project will use common utility equipment and
construction techniques.

5. Timeliness — The Proposed Project can be accomplished in a reasonable time.

Both SDG&E and the CAISO evaluated multiple mitigations for the reliability issues

extant in South Orange County, and both concluded that the Proposed Project was the best
alternative for meeting both the NERC reliability criteria and other important considerations as
described above.

Because CAISO has approved the Proposed Project, pursuant to its agreement with

CAISO,14 SDG&E is required to seek authorization to construct, and to construct if authorized,

the Proposed Project.

' See Transmission Control Agreement § 4.3 (“Participating TOs shall be responsible for operating and
maintaining those lines and facilities in accordance with this Agreement, the Applicable Reliability
Criteria, the Operating Procedures, and other criteria, CAISO Protocols, procedures, and directions of the
CAISO issued or given in accordance with this Agreement.”)
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CHAPTER 4: SDG&E’S PROPOSED PROJECT IS NEEDED TO PROVIDE
RELIABLE TRANSMISSION SERVICE TO SDG&E’S SOUTH ORANGE COUNTY
SYSTEM

Section 1. Overview (Witness: John Jontry)

As discussed in Chapter 3, SDG&E has an obligation to provide reliable electric service
to its over 300,000 customers in South Orange County. SDG&E has determined that the
Proposed Project is needed to provide an appropriate level of reliability. In reaching that
determination, SDG&E considered the various risks to its South Orange County electric service.

SDG&E considered compliance with the NERC reliability criteria and CAISO Planning
Standards discussed in Chapter 3, which are mandatory. As discussed below, SDG&E’s
Proposed Project is necessary for SDG&E’s South Orange County system to operate in
compliance with the NERC TPL-003-0b requirement that the system remain within Applicable
Ratings at all times.

Further; however, the NERC reliability standards provide a floor, not a ceiling, for the
reliability of electric service. It is the job of the local authority, in this case the CAISO and its
open stakeholder process, to determine when it is appropriate to shed customer load to remove
transmission line overloads and when it is appropriate to create a project.

NERC and CAISO realize that there are other factors that need to be evaluated when
looking at dropping firm demand customers. Thus, NERC TPL-004-0a requires utilities to
“[e]valuate for risks and consequences” Category D events (Extreme Events Resulting in the
Loss of Two or More Bulk Electric System Elements) with the understanding that such events
“[m]ay involve substantial loss of customer Demand and generation in a widespread area or
areas.” Similarly, CAISO recognizes that the NERC reliability criteria are “minimum standards
that ISO needs to follow in its planning process” and will adopt Planning Standards “to

complement them where it is in the best interests of the security and reliability of the ISO
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controlled grid.”" In reviewing transmission needs, CAISO has stated that it is its “intention to
allow the build-up of transmission projects that are proven to have a positive benefit to

»16 Utilities, regional transmission system operators,

ratepayers by reducing load drop exposure.
and state public utilities commissions must determine whether greater reliability serves the
public interest under specific circumstances.

Here, both SDG&E and CAISO have determined that the reliability concerns in South
Orange County justify the Proposed Project. Those concerns include: (1) because Talega
Substation is the sole source of power to SDG&E’s South Orange County system, a Category D
event at Talega could interrupt service to all of SDG&E’s over 300,000 customers in the area for
a significant period of time; (2) because Talega is the sole source and has a non-standard
configuration, 29 different maintenance events at Talega, which require a planned outage of
certain equipment, leave all of SDG&E’s South Orange County customers at risk of losing
service if there is a forced outage during the maintenance event; and (3) there are many Category
C events that would disconnect over half of the customers or force SDG&E to interrupt service
to some of its South Orange County customers, including both single and double outage events.

SDG&E sets forth below, in order: (a) the history of SDG&E’s and CAISO’s
determination that the Proposed Project is needed to provide adequate reliability to South Orange
County, resulting in CAISO’s 2011 approval of the Proposed Project; (b) SDG&E’s updated
modeling assumptions; (c¢) the reliability risk of Category D events at Talega Substation; (d) the
reliability risk during maintenance events at Talega Substation; (e) the need for the Proposed

Project to comply with TPL-003-0b’s mandate to remain within Applicable Ratings during

Category C events; (f) the reliability risk of additional Category C single and double outage

' California ISO Planning Standards (Effective September 18, 2014 to March 30, 2015) at 3.
16
Id. at 16.
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events; and (g) the reliability risk during maintenance events at other South Orange County

substations.

Section 2. SDG&E And CAISO Concluded That SDG&E’s South Orange
County Transmission System Needs A Reliability Upgrade (Witness: John Jontry)

One of the primary objectives of the Proposed Project is to reduce the risk of a service
interruption resulting from a transmission failure. The mandatory reliability standards put in
place by the FERC after the August 14, 2003 Northeast blackout set the foundation for reducing
the possibility of power system failures and support the need to construct new transmission
infrastructure.'” As discussed in Chapter 3, SDG&E must comply with mandatory NERC,
WECC and CAISO reliability standards, as well as the Commission’s direction. SDG&E and
CAISO also consider the level of reliability that is reasonable and prudent to provide to utility
customers in California.

The Proposed Project was determined to be necessary and appropriate through two
processes:

1) SDG&E’s transmission planning studies (“Grid Assessment” or “GA” studies).

2) The CAISO’s 2010/2011 transmission planning process (an open stakeholder

process defined by the CAISO’s FERC tariff and business process manual).

A Beginning in 2007, SDG&E ldentified the Need to Enhance Reliability
in South Orange County

The Project as presented herein was first identified and developed during the 2007-2008
Grid Assessment planning process by SDG&E’s transmission planning personnel. The issues
identified were as follows:

1) Forecast NERC Category B overloads on two 138 kV lines (TL13812 and

" Energy Policy Act of 2005 and FERC Order No. 693 issued March 16, 2007.
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TL13837);
2) Non-standard bus and breaker arrangement at Talega Substation, creating
significant risks during forced outages and maintenance events;
3) A single bulk power source serving all of South Orange County load,
exposing all SDG&E customers in the area to a loss of service if the 230
kV or 138 kV service at Talega Substation failed,
4) Radial (i.e., load pocket) arrangement of the 138 kV system serving South
Orange County;
5) Common-structure arrangement of 138 kV lines in South Orange County
leaving them vulnerable to N-2 outages;
6) Accommodating future load growth.
The basic objectives and need for the Proposed Project have not significantly changed
since it was initially identified.
The Proposed Project was submitted to the CAISO as the South Orange County
Reliability Upgrade (SOCRUP) for approval in December, 2008.
B. In 2011, CAISO Found the Project Is Needed to Enhance Reliability
The need for the Proposed Project was evaluated by CAISO, in accordance with the
CAISO’s FERC-approved transmission tariff and Business Process Manual. As a reliability
project, the Proposed Project was evaluated as a part of CAISO’s Transmission Planning Process
(TPP). CAISO transmission planning staff evaluated whether the Proposed Project would allow
the bulk power system to meet applicable NERC, WECC, and CAISO planning standards.
CAISO staff also evaluated the overall reliability risks to South Orange County.

The Proposed Project was evaluated over several CAISO TPP planning cycles. As
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described in the CAISO’s FERC-approved tariff and Business Process Manual, the TPP is an
open stakeholder process. Typically, three to four public stakeholder meetings are held during
each planning cycle, and the CAISO solicits stakeholder input at each stage of the process
(development of study assumptions, performance of powerflow study work by CAISO and utility
staffs, development and public presentation of proposed reliability, policy and economic
projects, and development and approval of the annual expansion plan). Interested parties had
ample opportunity to weigh in on the merits of the Proposed Project over a period of several
years.

Based upon the planning assumptions for the 2010-11 planning cycle, including load
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forecasts, CAISO concluded:

“The southern Orange County area in SDG&E*s service territory
demonstrates multiple Category C-driven issues by 2020. More
than 40 combinations of contingencies can result in load shed in
the southern Orange County area. Some of these problems are
existing ones and there are SPSs to address these issues. Detailed
contingency analysis results are presented in Appendix A. There
are more than 40 contingencies that result in overloads in 2020 and
the number is more than 70 beyond 2025. The ISO standards do
not recommend using SPS that looks at more than six
contingencies causing more than four elements to get overloaded.
This highlights the need for a reliability upgrade in the area.
Southern Orange County is fed by a single 230 kV source at
Talega. Failure of certain components in this area under
maintenance conditions can result in loss of entire South Orange
County load which is expected to be about 523 MW by 2020.
There are 16 combinations of credible contingencies just at Talega
substation which result in loss of partial or complete Orange
County load under maintenance condition. Historical planned
outage data reveals that ‘load at risk’ notifications have been part
of several planned outages in recent past. These notifications are
issued when more than 100 MW of load is at risk during planned
outage conditions. In 2009-2010, ‘load at risk’ notifications were
issued on 50 days. This indicates that any maintenance work at
Talega substation or at several other 138 kV facilities frequently
results in an increased risk of loss of load on the southern Orange
County system. Loss of this load is also an existing concern due to
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the topology in this area. The proposed solution and alternatives
have proposed in-service date of June 2015.”"*

The CAISO transmission planning staff then evaluated three Project alternatives.'’

Alternative 1: Rebuild Capistrano 230 kV substation, build a new SONGS —
Capistrano 230 kV line using existing right-of-way, and build a new Escondido to
Capistrano 230 kV line using existing right-of-way. Estimated cost for this
alternative is $454.8 million.

Alternative 2: Rebuild Capistrano 138kV substation (aging infrastructure
maintenance project), reconductor 138kV lines — Talega — Pico, Talega — Laguna
Niguel, Talega — Trabuco, Capistrano — Trabuco, Talega — Rancho Mission Viejo,
and upgrade SONGS — Talega 230 kV lines. Upgrade two 230/138 kV
transformer banks at Talega. Estimated cost for this alternative is $347.6 million.
Alternative 3: Rebuild Capistrano 230 kV substation, build a new SONGS —
Capistrano 230 kV line using existing right-of-way, and tap off a 230 kV line to
Capistrano from existing Escondido — Talega 230 kV line. Estimated cost for this

alternative is $364.8 million.

After evaluating the three alternatives, CAISO staff reported, in the CAISO’s 2010-2011

Transmission Plan, as follows:

“Power flow study results of the peak load scenarios identified
numerous facility loadings that exceeded their rated capabilities
under Category C contingencies beyond 2015. All three
alternatives considered here can mitigate the loading issues for
Category C contingencies. In order to determine the most effective
alternative, aspects beyond just the NERC compliance were taken
into consideration. Historical data for bus outages at Talega and
planned outages that put load at risk was accumulated and

'8 Attachment 7 (CAISO 2010-2011 Transmission Plan, issued May 18, 2011, pg. 207) (emphasis added).
1% Attachment 7 (CAISO 2010-2011 Transmission Plan, issued May 18, 2011, pg. 209).
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examined. It was quite evident that the lack of second source into
southern Orange County puts more load at risk than the Category
C issues noticed in the reliability assessment of the system. Hence,
in order to improve the overall reliability of this system, it is
important to bring another source into this area. The project
submitted by SDG&E (Alternative 1) aims to achieve this, but
Alternative 3 achieves similar reliability performance at a
considerably lower cost. Alternative 2 mitigates the Category C
issues through 2021, but fails to deliver another source into this
area and hence fails to address the risk of load shedding due to
contingencies at Talega. Alternative 3 provides another source into
southern Orange County system at very little extra cost compared
to Alternative 2. It also offers a potential for future upgrades in
case of further load growth. After a comprehensive analysis, the
ISO staff concluded that SOCRUP Alternative 3 as the most
effective, feasible solution to meet the reliability needs of southern
Orange County area. Therefore, the ISO has found that the
SOCRUP Alternative 3 project is needed to address the reliability
concerns in the southern Orange County area.” >

The Proposed Project was approved by the CAISO Board as a reliability-driven project as a part

21
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24

25

26

27

28

29

of the 2010-2011 Transmission Plan on March 18, 2011.

Section 3.

SDG&E Has Updated its Review of the South Orange County

Transmission System (Witness: Cory Smith)

CAISO approved the Proposed Project in 2011. SDG&E filed its Application seeking a

Certificate of Public Convenience and Necessity (CPCN) for the Proposed Project in May 2012.

Given the passage of time, SDG&E updated its assessment of the reliability risks to South

Orange County in 2013, again in late 2014 and most recently in 2015. This section presents the

updated 2014 load, topology, and generation assumptions for the South Orange County area

served by SDG&E’s 138 kV transmission network.

20 Attachment 7 (CAISO 2010-2011 Transmission Plan, issued May 18, 2011, pg. 209) (emphasis added).
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A. SDG&E Updated its Load Forecast

SDG&E performs a non-coincident load forecast for each distribution circuit and
substation in its system every year. This forecast is then used to perform capacity analysis on the
distribution system for a one to ten year time frame. SDG&E’s distribution system forecast is
produced via a multi-step process. First, the previous year’s peak load for each circuit and
substation is documented, then the load is normalized for the weather experienced on that day. If
the weather experienced on the peak day was cooler than normal, the peak load is adjusted
upward; if warmer, it is adjusted downward. Once the peak loads are identified and normalized,
the peak load is used as a baseline for the load forecast. A load forecast is created based on
normal growth, as well as any specific load additions. These specific load additions can be, for
example, a new shopping mall, housing tract, or industrial complex.

The total load for each future year is then adjusted using an “adverse factor,” which
adjusts the load from what is considered a “normal,” or “1 in 2” year, to a “1 in 10” year. This 1
in 10 year load forecast is used to plan the distribution system. The distribution system forecast
is considered a “non-coincident”, summer adverse weather, peak load forecast. In other words,
the forecast evaluates each substation and circuit during its respective peak, regardless of what
happens on the overall system.

South Orange County is largely residential in nature, which results in South Orange
County substations tending to peak together, instead of at different times. As such, it is
appropriate to assess South Orange County’s transmission network using the non-coincident
substation load forecast. In addition, the fact that the area is presently served from one
transmission source makes a non-coincident analysis even more important, as the transmission

system will be required to serve the non-coincident peak load of South Orange County regardless

36



10

11

12

13

14

15

16

17

18

19

20

21

22

23

of when the rest of the SDG&E system peaks.

SDG&E’s non-coincident load forecast for South Orange County has decreased since
2011 for two reasons. First, SDG&E has changed its forecasting process. As described above,
SDG&E now utilizes the previous year’s peak load as a baseline when forecasting future growth.
Previously, SDG&E utilized the all-time peak as a baseline when forecasting future growth in
the system. This older method presumed that load growth is constant and that each year will
have a higher peak than the previous year. When SDG&E originally proposed the SOCRE
Project, it forecasted load growth using the 2007 all-time peak as a baseline for each substation
in the South Orange County. SDG&E modified its forecasting baseline to reflect the previous
year’s peak on a normalized basis, with those normalizing factors getting updated each year.

For example, if the peak for a given year occurred during an exceptionally hot day (such
as 2007) then the peak load would be adjusted downward, to reflect a “normal” year. If the peak
occurred during a cooler than normal year, this peak load would be adjusted upward, again to
reflect what is believed to be a normal year for the area served by that substation. This change to
forecasting methodology resulted in a decrease to SDG&E’s load forecast for South Orange
County. While SDG&E made this change to avoid overstating likely demand, the connected
load that created the peak demand experienced in 2007 are still there and the connected load
capacity in South Orange County has actually increased 5% between 2007 and 2014.

Second, SDG&E has adjusted its forecast of development in Rancho Mission Viejo to
spread growth further into the future based on economic conditions. This change also resulted in
a decrease to the load forecast for South Orange County. As economic conditions improve, this
load will come back and increase the future load forecast.

SDG&E’s non-coincident forecast accounts for energy efficiency (EE) as a natural
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component of distribution load growth. That is, EE is not specifically called out in SDG&E’s
distribution system load forecast, but is captured in peak data and normal growth parameters. As
more EE is incorporated in the electric system, each new peak reflects the greater efficiency, and
growth factors are modified accordingly.

SDG&E’s system wide non-coincident forecast also accounts for distributed generation
(DG) on its distribution system. SDG&E identifies DG on its system and modifies that
generation with a capacity factor to account for non-coincidence between peak generation and
peak load. Typically SDG&E sees approximately 35% of nameplate for PV systems at peak load
conditions. This 35% of nameplate is then added back into the load calculation to reflect the
actual electrical load being served by SDG&E and installed DG. This is appropriate for the
study of South Orange County. As discussed above, South Orange County is largely residential
and residential load reaches its peak late in the day just as solar production is decreasing.

For its 2014 evaluation of the need for the Proposed Project, SDG&E used its non-
coincident load forecast for South Orange County, which is set forth in Table 4-1 below:

Table 4-1 - 2014 Distribution Planning, Individual Non-Coincident Substation Load
Forecast, Summer Adverse Weather (Load in MW)

Substation 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Capistrano 520 | 525 | 531 | 536 | 541 | 546 | 552 | 557 | 56.2 | 56.7
Laguna Niguel 952 | 957 961 | 9.6 | 971 ] 975 | 979 | 982 | 986 | 99.0
Margarita 99.6 | 100.2 | 100.8 | 101.4 | 102.0 | 102.6 | 103.1 | 103.7 | 104.3 | 104.9
Pico 426 | 432 | 437 | 442 | 447 | 452 | 457 | 463 | 468 | 473
Rancho Mission Viego 147 170 | 204 | 238 | 272 | 307 | 341 | 375] 409 ]| 411
San Mateo 362 | 370| 377 | 385| 389 | 393 | 39.7| 40.0 | 404 | 408
Trabuco 875| 879 | 883 | 838 | 892 | 89.6| 900 ] 905 ] 909 | 913

Total South Orange County | 427.8 | 433.5 | 440.1 | 446.9 | 453.2 | 459.5 | 465.7 | 471.9 | 478.1 | 481.1

B. SDG&E Has Updated its Transmission Assumptions
Since CAISO set the planning assumptions for its 2010-11 Transmission Planning

Process cycle, the following relevant changes in transmission system have been implemented or
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will be implemented, and therefore were included in SDG&E’s 2014 review of the need for the

Proposed Project:

Y

2)

3)

4)

Transmission line TL13812 was opened near Talega Substation and the two ends
tied to adjacent transmission lines creating two three terminal transmission lines.
The section of TL13812 from San Mateo Substation to the open point was
connected to TL13833, creating a three terminal transmission line that ties San
Mateo Substation to both Trabuco and Talega substations. The section of
TL13812 from Talega Substation to the open point was connected to TL13835.
This created a second three terminal transmission line which ties Talega
Substation to both San Mateo and Laguna Niguel substations.

Transmission line TL.13833 described above in (1) was comprised of three
transmission line sections tied to a common point (tap). The section of TL13833
from the tap to Trabuco Substation was opened at Pico Substation and each end
tied into the substation. This created two transmission lines; Pico to Trabuco
substation and Pico Substation to the tap point. The transmission line from Pico
Substation to Trabuco Substation retained the designation TL13833 and the three
terminal transmission line which now ties San Mateo, Talega and Pico substations
together is designated TL13846.

A portion of the transmission lines emanating from Laguna Niguel Substation
(TL13835A and TL13837) have been converted from overhead conductors to
underground cables.

A Special Protection System installed at Laguna Niguel Substation senses the

flow of power on TL13835A. The protection system is designed to open
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TL13837 when the flow of power on TL13835A rises above the transmission
line’s rating (571 Amps) for more than 5 seconds.
5) Capacitor banks at Talega Substation 230 kV switchyard are being replaced with
synchronous condensers.
C. SDG&E Has Updated its Generation Assumptions
At the time of the CAISO’s 2011 decision and to the present time, there is no significant
generation of electric energy in South Orange County service area.
Since 2011, the SONGS nuclear units were retired early, as announced on July 6, 2012.
This removed a significant source of both real and reactive power from a critical location in the
Southern California transmission system. However, because South Orange County is supplied
through Talega Substation, the removal of SONGS has a limited effect on the manner in which
real power flows through the South Orange County 138 kV network. Both San Onofre Nuclear
Generating Station generators were removed from the model and a 7 MV A load was placed at
the San Onofre 230 kV bus to represent the plant load which will remain as part of the
decommissioning process.
Section 4. A Category D Event Causing Outage of the 230 kV or 138 kV Service

at Talega Substation Will Result in a Loss of Service to All of SDG&E’s South
Orange County Customers (Witness: Cory Smith)

As discussed in Chapter 3, NERC Standard TPL-004-0a requires that each Transmission
Owner assess the risks and consequences of the loss of a substation. SDG&E and the CAISO
have evaluated the risks and consequences of the loss of the Talega Substation.

SDG&E evaluated the risks and consequences of losing 230 kV service or 138 kV service
at Talega Substation. Examples of Category D events include fire, explosion, seismic events,
vandalism and terrorism. As discussed in Chapter 6, space constraints at the Talega Substation

have resulted in the transformers being in relatively close proximity, and no separation wall
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between adjacent transformers. South Orange County, like most of Southern California, is
considered to have a significant seismic risk, at least from strong seismic shaking.?' The recent
attack on PG&E’s Metcalf Substation has demonstrated that vandalism or terrorism events can
happen.

The evaluation of the consequences of such an event was done by inspection of the one-
line diagram shown on Figure [2-2] of chapter 2 and Figure [2-1] of the PEA. The one-line
diagram shows the interconnection of South Orange County’s ten 138 kV transmission lines and
seven 138/12 kV substations. Four of the 138 kV transmission lines terminate at the Talega
Substation 138 kV bus and the Talega Substation 138 kV bus connects to the Talega Substation
230 kV bus. This is the only 230 kV bus in South Orange County and the only substation in
South Orange County with a connection to the CAISO controlled grid. Consequently, the loss of
either the Talega 138 kV bus or Talega 230 kV bus will result in South Orange County being cut
off from the CAISO 230 kV transmission system. Without this connection, there is no path for
power to flow from generation sources located outside South Orange County to customers
located within South Orange County.

For example, on July 18, 2013 at 11:40 pm an insulation failure on a 69 kV transmission
line caused a fault which spread to an adjacent 138 kV transmission line which is connected to
the Talega Substation 138 kV bus. The protection system operated and removed the Talega
Substation 138 kV east and west buses from the CAISO controlled grid. All South Orange
County customer load was interrupted. This outage lasted several hours.

A momentary outage may cause sensitive electronic equipment to reset. An outage

lasting an hour or more may cause economic impacts (food spoilage, equipment damage, loss of

! See SDG&E’s Proponent’s Environmental Assessment § 4.6.3.4.
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business for retail establishments, etc.). A prolonged outage (days or weeks) would leave all
customers without power for an extended period of time and cause extensive and serious
economic impacts. Although some sensitive loads (such as hospitals, emergency services, data
centers, etc.) might have customer owned emergency backup systems, such systems can only
operate for a limited duration and are not designed as a primary source of power.

The time to restore a system component to service depends on, among other things, the
nature of the event causing failure, the type of equipment that has been damaged or failed, the
extent of damage, and the availability of skilled labor, specialized construction equipment, spare
materials and equipment, and access to the site and damaged equipment. An outage duration
could range from hours to weeks. For example, following the 2011 Mexicali earthquake, it took
24 days to complete repairs at Imperial Valley Substation.

To reduce the risks associated with the loss of Talega Substation, the Proposed Project
would introduce a second 230 kV source into South Orange County at the new San Juan
Capistrano Substation. Both San Juan Capistrano and Talega Substations would supply the area
load during normal operation, maintenance operations at either substation and in the event that
one of the substations is removed from service, the remaining substation would supply power to
the area.

Section 5. Necessary Maintenance Outages at Talega Substation Place Some or

All of SDG&E’s South Orange County Customers at Risk of Interrupted Service In

the Event of a Forced Outage of a Single Transmission Element (Witness: Cory

Smith)

In addition to Category D events that would result in the loss of all South Orange County
load, the existing Talega Substation non-standard bus configuration restricts the conditions under

which maintenance can be performed, and creates risk of service interruption to some or all of

South Orange County from a single forced outage during each planned maintenance outage.
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Table 4-2 shows combinations of maintenance and forced outages at Talega Substation
that will result in an uncontrolled interruption of service to all South Orange County customers.
Maintenance outages listed in the left column of the table will expose South Orange County to a
complete loss of load for equipment failures listed on the same row, to the right. Any
combination, (ex. 230 West Bus maintenance outage in combination with a 230 East Bus forced
outage), will disconnect South Orange County from the CAISO controlled grid.

Table 4-2: Talega Substation Outages and Equipment Failures
which Drop South Orange County

Talega Bus NERC Category Contingency
Out of Service
for Maintenance | C1: Bus Fault C2: Circuit Breaker Fault or Failure B: Transformers Fault
230 West Bus 230 East Bus | BK60 | 1E | 2E | 3E | 4E - - Bank 60
230 East Bus 230 West Bus | BK63 | 1W | 2W | 3W | 4W - - Bank 63
138 West Bus 138 East Bus | BK60 | 5E | 6T | 7T | 8E | 11E - -
138 East Bus 138 West Bus | BK63 | SW | 6W | 7TW | 8W | 11W | BK50 -

In addition to the uncontrolled loss of customers under the outages identified in Table 4-
2, because Talega Substation is the sole power source for all of SDG&E’s distribution
substations in South Orange County, when a planned maintenance outage is taken at Talega, a
forced outage could result in an overload requiring SDG&E to “shed load” (i.e., intentionally
drop customers) to keep its facilities within applicable ratings. Table 4-3 lists six different
maintenance outages of equipment which would put South Orange County load at risk. In all,
planned maintenance outages create twenty-eight different scenarios which could require load to
be shed in South Orange County.

Maintenance outages of the 230 kV Bus and the 4E circuit breaker are especially
troublesome. Requirement R1.3.12 of NERC Standard TPL-002-0b requires SDG&E to assess
its transmission system and determine if overloads exist following the forced outage of a single

transformer (Category B contingency) during the planned maintenance outage of equipment. It
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is a violation of the standard to shed load following a Category B contingency. To prevent a
violation, the 230 West Bus and the 4E circuit breaker can only be taken out for maintenance
when South Orange County load is below the Bank 60 transformer rating (168 MVA). This

limits the number of hours that the 230 West Bus or the 4E circuit breaker can be taken out of

service.
Table 4-3 - Equipment Maintenance Outages Requiring Load to be
Shed Following a Contingency
Talega Equipment NERC Category Contingency
out of service
for maintenance C1: Bus Fault C2: Circuit Breaker Fault or Failure B: Transformer Fault
230 West Bus - BK61 4T 5T | 5E - - - Bank 61
138 West Bus - BK61 47 5T
Bank 61 - 4W 5W
Bank 63 - 47 4E 5T
4E 230 West Bus BK63 1W 2W | 3W | 4W | - - Bank 63
5E 138 West Bus BK63 BK50 | BW | 6W | 7W | 8W | 11W

Because of these risks, CAISO restricts when SDG&E may take maintenance outages
at Talega Substation. However, because Talega’s equipment and infrastructure are aging,
maintenance is necessary and will increase. Note that the NERC criteria do not make any
distinction as to whether an N-1 contingency is forced or planned. A planned maintenance
outage that results in involuntary load shedding in preparation for the next N-1 may be
interpreted as a violation of the Cat. B reliability standard. SDG&E, as a matter of
operational procedure, would not schedule planned maintenance during system conditions
that would result in involuntary load shedding to prepare for the next N-1; however, as the
load in South Orange County continues to increase, the allowable window for planned

maintenance will continue to shrink.

The Proposed Project will address this by adding a second 230 kV bulk power connection

at Capistrano Substation, so that in the event of a maintenance outage of a bus, transformer, or
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transmission line, service to South Orange County customers would continue uninterrupted for
any subsequent contingencies at Talega.

Section 6. The Existing South Orange County Transmission System Is Not

Expected to Meet NERC Standard TPL-003-0b Beginning in 2020 (Witness: Cory

Smith)

As discussed in Chapter 3, SDG&E must design its system to comply with NERC
Standard TPL-003-0b. TPL-003-0b requires that before, during and after the failure of two or
more transmission elements (a Category C event), the electric system must remain “System
Stable and both Thermal and Voltage Limits within Applicable Rating.” TPL-003-0b at 4,
Table I (Column 1 under System Limits or Impacts).”* Footnote a to TPL-003-0b explains:
“Applicable rating refers to the applicable Normal and Emergency facility thermal Rating or
system voltage limit as determined and consistently applied by the system or facility owner.
Applicable Ratings may include Emergency Ratings applicable for short durations as required to
permit operating steps necessary to maintain system control.” Attachment 5 (CAISO Procedure
3100, “System Operating Limit Establishment Procedure for the Operations Horizon”) and
Attachment 6 (CAISO Procedure 3100A, Examples on Acceptable Thermal Performance)
explain this requirement in detail.

The impact of this Category C requirement can be summarized as follows:

(1) To avoid the System Operator shedding South Orange County load (i.e., taking

lines out of service, which stops electric service to customers served off such

lines) in a Category C event, SDG&E must design its system to: (1) avoid an N-1-

*> The NERC Glossary of Terms defines a System Operating Limit (“SOL”) as the most limiting value
that ensures operation within acceptable reliability criteria. A facility thermal rating is a SOL. SDG&E is
required by NERC Transmission Operating Standards to operate within SOLs. TOP-004-2 R1 (“Each
Transmission Operator shall operate within the Interconnection Reliability Operating Limits (IROLs) and
System Operating Limits (SOLs).”).
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1 situation where a single outage of a transmission element would leave the
system vulnerable, in the event of a second outage, to any line exceeding its
Applicable Rating, as CAISO’s Operating Procedure 3100 would require
preparing for such a second outage by shedding load after the first outage alone;
and (2) avoid a situation where any Category C outage would result in any line
exceeding its Applicable Rating. Where a line has both a normal and emergency
rating and the thermal loading of the line can be brought back to its normal rating
within the time limit allowed by the emergency rating, then a line will not exceed
its Applicable Rating. However, in South Orange County, some lines have no
emergency rating or very short-term emergency ratings (15 minutes to 30
minutes), and therefore load shedding must occur immediately upon the thermal
loading of the line exceeding its normal rating.

In South Orange County, because lines have no emergency rating or very short-
term emergency ratings (15 minutes to 30 minutes), SDG&E’s system must be
designed for immediate load shedding under the circumstances described above to
remain within Applicable Ratings. Because there is insufficient time for manual
load shedding, the only method for such immediate load shedding is a Special
Protection System (SPS), which implements automatically within seconds.
However, while CAISO considers SPS an appropriate mitigation tool in certain
circumstances, its planning standards state: “There should be no more than 6 local
contingencies (single or credible double contingencies) that would trigger the
operation of a SPS. The SPS should not be monitoring more than 4 system

elements or variables.” There are too many Category C contingencies in South
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Orange County where the Applicable Ratings would not allow time for manual
adjustment of the system for SDG&E to utilize SPSs in compliance with CAISO
planning standards. As SDG&E is bound to follow CAISO planning standards,
SDG&E cannot employ SPS to mitigate all of the Category C contingency events
in South Orange County. As a result, the Proposed Project is needed to comply
with TPL-003-0b.

Below, SDG&E explains these issues in more detail.

Under TPL-003-0b, SDG&E must assess system performance under a number of
contingency events (Category C1 through C9). Of particular note, Category C3 provides that the
assessed contingency is as follows: “Category B (B1, B2, B3, or B4) contingency, manual
system adjustments, followed by another Category B (B1, B2, B3, or B4) contingency.” This
“N-1-1 scenario means that, after a single outage, SDG&E must be able to make manual system
adjustments that will allow the system to perform within applicable ratings (the SOL) in the
event of another outage.

During normal operations, SDG&E operators monitor system conditions and make
adjustments as necessary to maintain reliability. Following a single element outage (N-1), the
Transmission Security Management (TSM) software will assess the system to determine if a
second element outage, referred to as (N-1)-1, will create a system condition which results in an
overload. Ifthe TSM finds a potential overload exists, then operators must take action to prevent
the overload prior to the second outage. In laymen’s term, “operators are securing the system for
the next outage.”

In South Orange County, because there is no significant generation to turn on to reduce

overloads, the only option is to shed load (i.e., stop serving customers). This will result in
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lowering the flow of power through the overloaded element and removing the overload.
Therefore, in South Orange County, following the loss of a single element system (“N-1"),
operators must make adjustments to prepare for the loss of the next element (“N-1-1"), and the
only option is to shed load. Note that, if such a single outage (an “N-1"") directly caused
operators to shed load, a loss of customer service, it would violate NERC TPL-002-0b (Category
B), which does not permit load shedding.

The time within which SDG&E must make such adjustments, i.e., shed load, is
determined by the line ratings. When a transmission line has a thermal overload, the temperature
of the metal conductor increases. For overhead lines, as the conductor heats up, the transmission
line will sag. Under CPUC General Order 95, SDG&E’s transmission lines must maintain
certain clearances from the ground and structures. Whether there is tolerance for sag depends on
the circumstances of each transmission line. If the temperature continues to increase, at some
point the conductor will be damaged, requiring replacement of the line and a long duration
outage.

In setting Normal and Emergency Ratings, a utility must take into account the physical
limitations of the conductor itself, the construction of the line and tolerance for any sag, the
normal demand on the line and, if any emergency rating is set, how long the line can be above
the normal rating before the physical limits are exceeded.

In South Orange County, SDG&E’s transmission lines were designed for maximum
loading without margin for emergency ratings. This was an acceptable practice when these
transmission lines were constructed. The Normal Rating of the South Orange County
transmission lines have been set at the maximum load that SDG&E believes can be safely

accommodated by these lines. There is no tolerance for sag on many of these transmission lines.
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Although some lines have short emergency ratings (15 to 30 minutes), other lines have no
Emergency Ratings.

Because there are no Emergency Ratings on some lines in South Orange County, and
because TPL-003-0b requires that all other lines in SDG&E’s South Orange County system
remain within Applicable Ratings even after specified outages of two other transmission
elements, SDG&E’s measures to reduce overloads on other lines must be essentially
instantaneous or SDG&E will be in violation of TPL-003-0b.

To keep the system within Applicable Ratings during a Category C contingency, on lines
with no emergency rating (or a short emergency rating), there is no time for operators to
manually determine which load to shed. Instead, an automatic protection system must be utilized
to disconnect customers within seconds after the other elements fail. These automatic protection
systems are known as Special Protection Schemes (“SPS”).

SDG&E will employ SPS in accordance with CAISO planning standards. Under its
Transmission Control Agreement with CAISO, Section 6.1.3: “In operating and maintaining its
transmission facilities, each Participating TO shall take proper care to ensure the safety of
personnel and the general public. It shall act in accordance with Good Utility Practice,
applicable law, the CAISO Tariff, CAISO Protocols, the Operating Procedures, and the
Applicable Reliability Criteria.” CAISO has adopted Planning Standards as authorized by the
CAISO Tariff. The CAISO Planning Standards currently in effect are effective from September
18,2014 to March 30, 2015. See Attachment4 (CAISO Planning Standards).

CAISO has considered the advantages and disadvantages of SPS. See Attachment 4
(CAISO Planning Standards at 9). Given concerns about over-use of SPS, CAISO set specific

guidelines for the use of SPSs that are binding on SDG&E. SPS6 provides: “A) There should be
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no more than 6 local contingencies (single or credible double contingencies) that would trigger
the operation of a SPS. B) The SPS should not be monitoring more than 4 system elements or
variables.” Attachment 4 (CAISO Planning Standards at 10).

SDG&E’s modeling of its South Orange County system for the years 2016 to 2035 with
the Capistrano capacitor bank ON has identified 22 Category C contingencies requiring
instantaneous load shedding. SDG&E cannot address all of these contingencies using SPSs and
stay within CAISO Planning Standard guidelines. As a result, SDG&E expects that its South
Orange County system will be in violation of TPL-003-0b by 2020 without the Proposed Project.

Using the 2014 load forecast, SDG&E has identified Category C contingencies that are
predicted to lead to a violation of NERC TPL-003-0b and/or TPL-002-0b. The violations were
confirmed using SDG&E’s 2015 load forecast and are listed here:

1. NERC Category C1: Pico Substation East Bus Fault

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that without
an SPS in place by 2024, power flowing on TL13831 will exceed the emergency rating of the
transmission line following a fault on the Pico East Bus. This would be a violation of TPL-003-
Ob. Analysis done using the 2015 load forecast with the Capistrano generator OFF confirmed the
violation but shows it occurring in 2022. Turning the Capistrano generator ON moves the
violation to 2023.

2. NERC Category C2: TL13836 Circuit Breaker Fault at Pico Substation

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that without
an SPS in place by 2024, power flowing on TL13831 will exceed the emergency rating of the
transmission line following a fault at Pico Substation on the TL13836 circuit breaker. This

would be a violation of TPL-003-0b. Analysis done using the 2015 load forecast with the
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Capistrano generator OFF confirmed the violation but shows it occurring in 2022. Turning the
Capistrano generator ON moves the violation to 2023.

3. NERC Category C2: TL13846 Circuit Breaker Fault at Pico Substation

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that without
an SPS in place by 2024, power flowing on TL13831 will exceed the emergency rating of the
transmission line following a fault at Pico Substation on the TL13846 circuit breaker. This
would be a violation of TPL-003-0b. Analysis done using the 2015 load forecast with the
Capistrano generator OFF confirmed the violation but shows it occurring in 2022. Turning the
Capistrano generator ON moves the violation to 2023.

4. NERC Category C1: Pico Substation West Bus Fault

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that by 2029
without an SPS in place power flowing on TL13831 will exceed the emergency rating of the
transmission line following a fault at Pico Substation on the TL13833 circuit breaker. This
would be a violation of TPL-003-0b. Analysis done using the 2015 load forecast with the
Capistrano generator OFF confirmed the violation but shows it occurring in 2027. Turning the
Capistrano generator ON moves the violation to 2028.

5. NERC Category C2: TL13833 Circuit Breaker Fault at Pico Substation

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that by 2029
without an SPS in place power flowing on TL13831 will exceed the emergency rating of the
transmission line following a fault at Pico Substation on the TL13833 circuit breaker. This
would be a violation of TPL-003-0b. Analysis done using the 2015 load forecast with the
Capistrano generator OFF confirmed the violation but shows it occurring in 2027. Turning the

Capistrano generator ON moves the violation to 2028.
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6. NERC Category C2: TL13816 Circuit Breaker Fault at Pico Substation

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that by 2029
without an SPS in place power flowing on TL13831 will exceed the emergency rating of the
transmission line following a fault at Pico Substation on the TL13816 circuit breaker. This
would be a violation of TPL-003-0b. Analysis done using the 2015 load forecast with the
Capistrano generator OFF confirmed the violation but shows it occurring in 2027. Turning the
Capistrano generator ON moves the violation to 2028.

7. NERC Category C2: Pico Substation Bus Tie Circuit Breaker

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that by2029
without an SPS in place power flowing on TL13831 will exceed the emergency rating of the
transmission line following a fault on the Pico Substation bus tie circuit breaker. This would be
a violation of TPL-003-0b. Analysis done using the 2015 load forecast with the Capistrano
generator OFF confirmed the violation but shows it occurring in 2027. Turning the Capistrano
generator ON moves the violation to 2028.

8. NERC Category C2: Talega Substation 8T Circuit Breaker Fault

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that by
2021, without an SPS in place, power flowing on TL13846A and TL13846C will exceed the
emergency rating of the transmission lines following a fault on the 8T circuit breaker at Talega
Substation. This would be a violation of TPL-003-0b. Analysis done using the 2015 load
forecast with the Capistrano generator OFF confirmed the violation but shows it occurring in
2019. Turning the Capistrano generator ON moves the violation to 2020.

9. NERC Category C3: Talega Bank 61 + Talega Bank 63

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that by
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2018, power flowing on Talega Bank 62 will exceed the emergency rating of the transformer
bank following the overlapping outage of Talega Bank 61 and Talega Bank 63. This would be a
violation of TPL-003-0b. Analysis done using the 2015 forecast with the Capistrano generator
OFF confirmed the violation but shows it occurring in 2017. Turning the Capistrano generator
ON does not move the violation to a later year. It continues to occur in 2017.

Without an SPS in place, operators will be forced to shed load following the outage of the
first transformer bank (Bank 61 or Bank 63) to prevent an overload of Talega Bank 62.. This
may be interpreted as a violation of TPL-002-0b which does not allow load shedding following
the outage of a single transformer.

10. NERC Category C3: TL13831 + Capistrano Bank 41

Using the 2014 forecast with the Capistrano generator OFF showed that by 2033, power
flowing on TL13833 will equal the emergency rating of the transmission line following the
overlapping outage of TL13831 and Capistrano Bank 41. As load growth increases, this may
become be a violation of TPL-003-0b. Analysis done using the 2015 forecast with the
Capistrano generator OFF confirmed the violation but showed it occurring in 2032. Turning the
Capistrano generator ON moves the violation to 2033.

Without an SPS in place, operators will be forced to shed load following the first outage
(TL13831 or Capistrano Bank 41) to prevent an overload of TL13833. This may be interpreted
as a violation of TPL-002-0b which does not allow load shedding following the outage of a
single transmission line or transformer.

11. NERC Category C3: TL13835 + TL13846

Using the 2014 forecast with the Capistrano generator OFF showed that by 2021, power

flowing on TL13836 will exceed the emergency rating of the transmission line following the
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overlapping outage of TL13835 and TL.13846. This would be a violation of TPL-003-0b. The
2015 forecast with the Capistrano generator OFF confirms the violation but shows it occurring in
2018. Turning the Capistrano generator ON moves the violation to 2019.

Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13835 or TL13846) to prevent an overload of TL13836. This may
be interpreted as a violation of TPL-002-0b which does not allow load shedding following the
outage of a single transmission line.

12. NERC Category C3: TL13836 + TL 13846

Using the 2014 forecast with the Capistrano generator OFF showed that by 2019, power
flowing on TL13831 will exceed the emergency rating of the transmission line following the
overlapping outage of TL13836 and TL13846. This would be a violation of TPL-003-0b.
Analysis done using the 2015 forecast with the Capistrano generator OFF confirmed the
violation but shows it occurring in 2018. Turning the Capistrano generator ON moves the
violation to 2019.

Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13836 or TL13846) to prevent an overload of TL13831. This may
be interpreted as a violation of TPL-002-0b which does not allow load shedding following the
outage of a single transmission line.

13. NERC Category C3: TL13831 + TL13846

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that by
2016, power flowing on TL13836 will exceed the emergency rating of the transmission line
following the overlapping outage of TL13831 and TL13846. This would be a violation of TPL-

003-0b. Analysis done using the 2015 forecast with the Capistrano generator OFF confirmed the
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violation and showed it occurring in 2016. Turning the Capistrano generator ON does not
change the year the violation occurs.

Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13831 or TL13846) to prevent an overload of TL13836. This may
be interpreted as a violation of TPL-002-0b which does not allow load shedding following the
outage of a single transmission line.

14. NERC Category C3: TL13838 + TL 13846

Using the 2014 forecast with Capistrano generator OFF, analysis showed that by2017,
power flowing on TL13836 will exceed the emergency rating of the transmission line following
the overlapping outage of TL13838 and TL13846. This would be a violation of TPL-003-0b.
Analysis done using the 2015 forecast with Capistrano generator OFF confirmed the violation
but shows it occurring in 2016. Turning the Capistrano generator ON does not change the year
the violation occurs.

Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13838 or TL13846) to prevent an overload of TL13836. This may
be interpreted as a violation of TPL-002-0b which does not allow load shedding following the
outage of a single transmission line.

15. NERC Category C3: TL13835 + TL13836

Using the 2014 forecast with Capistrano generator OFF, analysis shows that by 2024,
power flowing on TL13846C will exceed the emergency rating of the transmission line
following the overlapping outage of TL13835 and TL13836. This would be a violation of TPL-
003-0b. Analysis done using the 2015 forecast with Capistrano generator OFF confirmed the

violation but shows it occurring in 2022 Turning the Capistrano generator ON moves the
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violation to 2023.

Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13835 or TL13836) to prevent an overload of TL13846C. This may
be interpreted as a violation of TPL-002-0b which does not allow load shedding following the
outage of a single transmission line.

16. NERC Category C3: TL13835 + TL 13831

Using the 2014 forecast with Capistrano generator OFF, analysis shows that by 2016,
power flowing on TL13816 will exceed the emergency rating of the transmission line following
the overlapping outage of TL13835 and TL13831. This would be a violation of TPL-003-0b.
Analysis done using the 2015 forecast with Capistrano generation OFF confirmed the violation
and shows it occurring in 2016. Turning the Capistrano generation ON does not change the year
the violation occurs.

Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13835 or TL13831) to prevent an overload of TL13816. This may
be interpreted as a violation of TPL-002-0b which does not allow load shedding following the
outage of a single transmission line.

17. NERC Category C3: TL13835 + TL13833

Using the 2014 forecast with the Capistrano generation OFF, analysis showed that by
2022, power flowing on TL13816 will exceed the emergency rating of the transmission line
following the overlapping outage of TL13835 and TL13833. This would be a violation of TPL-
003-0b. Analysis done using the 2015 forecast with Capistrano generator OFF confirmed the
violation but shows it occurring in 2018 Turning the Capistrano generator ON moves the

violation to 2019.
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Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13835 or TL13833) to prevent an overload of TL13816. This may
be interpreted as a violation of TPL-002-0b which does not allow load shedding following the
outage of a single transmission line.

18. NERC Category C3: TL13835 + TL 13816

Using the 2014 forecast with the Capistrano generation OFF, analysis showed that by
2027, power flowing on TL13834 will exceed the emergency rating of the transmission line
equipment located at Capistrano following the overlapping outage of TL13835 and TL13816.
The equipment at Capistrano limits TL13834 to 157 MVA, but the TL13834 conductor is rated
273 MVA. Exceeding the emergency rating of the equipment at Capistrano would be a violation
of TPL-003-0b. Analysis done using the 2015 load forecast confirms the violation and shows it
occurring in 2025.

Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13835 or TL13816) to prevent an overload of TL13834. This may
be interpreted as a violation of TPL-002-0b which does not allow load shedding following the
outage of a single transmission line.

19. NERC Category C3: TL13835 + TL13838

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that by
2022, power flowing on TL13816 will exceed the emergency rating of the transmission line
following the overlapping outage of TL13835 and TL13838. This would be a violation of TPL-
003-0b. Analysis done using the 2015 load forecast with the Capistrano generator OFF
confirmed the violation but shows it occurring in 2016. Turning the Capistrano generator ON

does not change the year the violation occurs.
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Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13835 or TL13838) to prevent an overload of TL13816. This may
be interpreted as a violation of TPL-002-0b which does not allow load shedding following the
outage of a single transmission line.

20. NERC Category C3: TL13831 + TL 13833

Using the 2014 load forecast with the Capistrano generator OFF, analysis showed that by
2016, power flowing on TL13816 and TL13834 will exceed the emergency ratings of the
transmission lines following the overlapping outage of TL13831 and TL13833. This would be a
violation of TPL-003-0b. Analysis done using the 2015 forecast with the Capistrano generator
OFF confirmed that the violation will occur by 2016. Turning the Capistrano generator ON does
not change the year the violation occurs.

Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13831 or TL13833) to prevent an overload of TL13816 and
TL13834. This may be interpreted as a violation of TPL-002-0b which does not allow load
shedding following the outage of a single transmission line.

21. NERC Category C3: TL13831 + TL13816

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that by
2028, power flowing on TL13833 will exceed the emergency rating of the transmission line
following the overlapping outage of TL13831 and TL13816. This would be a violation of TPL-
003-0b. Analysis done using the 2015 forecast with the Capistrano generator OFF confirmed the
violation but showed it occurring in 2027. Turning the Capistrano generator ON moves the
violation to 2028.

Without an SPS in place, operators will be forced to shed load following the first
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transmission line outage (TL13831 or TL13816) to prevent an overload of TL13833. This may
be interpreted as a violation of TPL-002-0b which does not allow load shedding following the
outage of a single transformer.

22. NERC Category C3: TL13833 + TL 13838

Using the 2014 forecast with the Capistrano generator OFF, analysis showed that by
2016, power flowing on TL13816 and TL13834 will exceed emergency ratings following the
overlapping outage of TL13833 and TL13838. This would be a violation of TPL-003-0b.
Analysis done using the 2015 forecast with the Capistrano generator OFF confirmed the
violation and shows it occurring in 2016. Turning the Capistrano generator ON does not change
the year the violation occurs.

Without an SPS in place, operators will be forced to shed load following the first
transmission line outage (TL13833 or TL13838) to prevent an overload of TL13816 and
TL13834. This may be interpreted as a violation of TPL-002-0b which does not allow load
shedding following the outage of a single transmission line.

Section 7. Numerous Additional Category C Events Will Force SDG&E to
Interrupt Service to Customers (Witness: Cory Smith)

In addition to Category C events that will result in violation of TPL-003-0b, using
SDG&E’s 2014 load forecast modeling for the year 2020 has identified many other Category C
events that will force SDG&E to shed load (i.e., interrupt customer service) to remain within
Applicable Ratings. Under TPL-003-0b, so long as SDG&E can drop customers quickly enough
to keep its facilities within Applicable Ratings, SDG&E is in compliance with the NERC
standard. From the standpoint of SDG&E and its customers, however, electric service is still
lost.

The following Category C3 events will result in a loss of customer service after a forced
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outage of a single transmission line or transformer followed by another transmission line or
transformer outage:

1) C3_TL13831 + Capistrano Bank 40
A fault removes TL13831 (Cat-B) from service. There are no-system adjustments available in
South Orange County and a Capistrano Bank 40 failure (Cat-B) will cause the power flowing on
TL13833 to exceed the transmission lines normal rating. To bring flows below the normal rating,
load will need to be shed within 15 minutes.

2) C3_TL13831 + Capistrano Bank 41
A fault removes TL13831 (Cat-B) from service. There are no-system adjustments available in
South Orange County and a Capistrano Bank 41 failure (Cat-B) will cause the power flowing on
TL13833 to exceed the transmission lines normal rating. To bring flows below the normal rating,
load will need to be shed within 15 minutes.

3) C3_TL13838 + Capistrano Bank 41
A fault removes TL13838 (Cat-B) from service. There are no-system adjustments available in
South Orange County and a Capistrano Bank 41 failure (Cat-B) will cause the power flowing on
TL13833 to exceed the transmission lines normal rating. To bring flows below the normal rating,
load will need to be shed within 15 minutes.

4) C3 TL13816+ TL13831
A fault removes TL13831 (Cat-B) from service. There are no-system adjustments available in
South Orange County and a TL13816 failure (Cat-B) will cause the power flowing on TL13833
to exceed the transmission lines normal rating. To bring flows below the normal rating, load will
need to be shed within 30 minutes.

5) C3_TL13836 + TL13838
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A fault removes TL13836 (Cat-B) from service. There are no-system adjustments available in
South Orange County and a TL.13838 failure (Cat-B) will cause the power flowing on
TL13846A and TL13846C to exceed the transmission lines normal rating. To bring flows below
the normal rating, load will need to be shed within 15 minutes.

6) C3 _TL13831 + TL13834
A fault removes TL13831 (Cat-B) from service. There are no-system adjustments available in
South Orange County and a TL13834 failure (Cat-B) will cause the power flowing on TL13833
to exceed the transmission lines normal rating. To bring flows below the normal rating, load will
need to be shed within 15 minutes.

7) C3 _TL13833+ TL13816
A fault removes TL13833 (Cat-B) from service. There are no-system adjustments available in
South Orange County and a TL13816 failure (Cat-B) will cause the power flowing on TL13831
to exceed the transmission lines normal rating. To bring flows below the normal rating, load will
need to be shed within 30 minutes.

8) C3_TL13838 + TL13816
A fault removes TL13838 (Cat-B) from service. There are no-system adjustments available in
South Orange County and a TL13816 failure (Cat-B) will cause the power flowing on TL13831
to exceed the transmission lines normal rating. To bring flows below the normal rating, load will
need to be shed within 15 minutes.

9) C3 TL13831 + TL 13836
A fault removes TL13831 (Cat-B) from service. There are no-system adjustments available in

South Orange County and a TL13836 failure (Cat-B) will cause the power flowing on
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TL13846A and TL13846C to exceed the transmission lines normal rating. To bring flows below
the normal rating, load will need to be shed within 15 minutes.
10) C3TL13835+ TL13836
A fault removes TL13836 (Cat-B) from service. There are no-system adjustments available in
South Orange County and a TL.13835 failure (Cat-B) will cause the power flowing on
TL13846A and TL13846C to exceed the transmission lines normal rating. To bring flows below
the normal rating, load will need to be shed within 15 minutes.
11) C3TL13835+ TL13846
A fault removes TL13846 (Cat-B) from service. There are no-system adjustments available in
South Orange County and a TL13835 failure (Cat-B) will cause the power flowing on TL13836
to exceed the transmission lines normal rating. To bring flows below the normal rating, load will
need to be shed within 30 minutes.
The following Category C events will result in a loss of customer service after a forced
outage of multiple transmission elements:
12)  NERC Category C1: Pico East Bus Fault.
a) Two transmission lines (TL13836 and TL13846), a transformer (Pico bank
41) and Pico west bus are all connected to the Pico east bus by circuit
breakers. In order to remove the fault, and isolated the faulted bus, the
protection system will automatically open the circuit breakers connected
to the Pico east bus. Consequently, the connection between the Pico
138kV east and west buses will be opened and the two transmission lines
will be disconnected from the Pico east bus.

b) Prior to the fault, power flowing to substations located north of Pico
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13)

d)

substation will flow into the Pico east bus on TL13836 and TL13846, flow
to the Pico west bus through the bus tie circuit breaker and flow north out
of the Pico west bus on TL13816 and TL13833. After the circuit breakers
open, power flowing through Pico Substation will be cutoff and forced to
flow on two parallel transmission lines; TL13831 and TL13835A. The
flow increase on TL13835A will cause the TL13835A Special Protection
System to operate and remove TL13837 from service.

After all protection systems have operated three transmission lines will be
out of service (TL13836, TL13846, TL13837) and power flowing through
TL13831 will exceed the normal continuous rating of the transmission
line, but be within the emergency rating of the line.

To prevent a violation of NERC standards, operators must reduce the
amount of power flowing on TL13831 by shedding 6.5% of the South
Orange County load within 15 minutes.

As discussed in Section 6 (1), this contingency will result in a violation by

2024.

NERC Category C1: Pico West Bus Fault

a)

Two transmission lines (TL13833 and TL13816), a transformer (Pico bank
42) and Pico east bus are all connected to the Pico west bus by circuit
breakers. In order to remove the fault, and isolate the faulted bus, the
protection system will automatically open the circuit breakers connected
to the Pico west. Consequently, the connection between the Pico east and

west buses will be opened and the two transmission lines will be
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14)

b)

d)

disconnected from Pico west bus.

Prior to the fault, power flowing to substations located north of Pico
substation will come into the Pico east bus on TL13836 and TL13846,
move to the Pico west bus through the bus tie circuit breaker and go north
out of the Pico west bus on TL13816 and TL13833. After the circuit
breakers open, power flowing through Pico Substation will be cutoff and
forced to flow on two parallel transmission lines; TL13831 and
TL13835A. The flow increase on TL13835A will cause the TL13835A
Special Protection System to operate and remove TL13837 from service.
After all protection systems have operated, three transmission lines will be
out of service (TL13833, TL13816, TL13837) and power flowing on
TL13831 will exceed its normal continuous rating, but be within its
emergency rating.

To prevent a violation of NERC standards, operators must reduce the
amount of power flowing on TL13831 by shedding approximately 24% of

the South Orange County load within 30 minutes.

As discussed in Section 6 (4), this contingency will lead to a violation by 2029.

NERC Category C2: Pico Bus Tie Circuit Breaker Fault

a)

The Pico bus tie circuit breaker connects Pico east and west 138 kV buses
together. In order to remove the fault, and isolate the faulted circuit
breaker, the protection system will automatically open all circuit breakers
connected to Pico east and west buses. Consequently, all customers

served from Pico Substation will be disconnected from the system and
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15)

b)

d)

four transmission lines will be removed from service; TL13836, TL13846,
TL13816 and TL13833.

Prior to the fault, power flowing to substations located north of Pico
substation will come into the Pico east bus on TL13836 and TL13846,
move to the Pico west bus through the bus tie circuit breaker and go north
out of the Pico west bus on TL13816 and TL13833. After the circuit
breakers open, power flowing through Pico Substation will be cutoff and
forced to flow on two parallel transmission lines; TL13831 and
TL13835A. The flow increase on TL13835A will cause the TL13835A
Special Protection System to operate and remove TL13837 from service.
After all protection systems have operated, five transmission lines will be
out of service (TL13836, TL13846A, TL13816, TL13833, TL13837) and
power flowing through TL13831 will exceed its normal continuous rating,
but be within its emergency rating.

To prevent a violation of NERC standards, operators must reduce the
amount of power flowing on TL13831 by shedding approximately 42% of

the South Orange County load within 30 minutes.

NERC Category C2: Pico TL13836 Circuit Breaker Fault

a)

The TL13836 Circuit Breaker connects the Pico 138 kV east bus to
TL13836. In order to remove the fault, and isolate the faulted circuit
breaker, the protection system will automatically open all circuit breakers
connected to the Pico east bus and the circuit breakers at Talega

Substation protecting TL13836. Consequently, the connection between
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16)

b)

d)

the Pico east and west buses will be opened and the connection of
TL13846 to the Pico east bus will be opened.

Prior to the fault, power flowing to substations located north of Pico
substation will come into the Pico east bus on TL13836 and TL13846,
move to the Pico west bus through the bus tie circuit breaker and go north
out of the Pico west bus on TL13816 and TL13833. After the protection
system opens the circuit breakers, power flowing through Pico Substation
will be cutoff and forced to flow on two parallel transmission lines;
TL13831 and TL13835A. The flow increase on TL13835A will cause the
TL13835A Special Protection System to operate and remove TL13837
from service.

After all protection systems have operated, three transmission lines will be
out of service (TL13836, TL13846 and TL13837) and over 65% of South
Orange County load will be served through a single transmission line.
Power flowing on TL13831 will exceed the transmission lines normal
continuous rating, but will be within its emergency rating.

To prevent a violation of NERC standards, operators must take action to
reduce the amount of power flowing on TL13831 by shedding
approximately 46.5% of the South Orange County load within 15 minutes.
As discussed in Section 6 (2), this contingency will result in a violation by

2023.

NERC Category C2: Pico TL13846 Circuit Breaker Fault

a)

The TL13846 Circuit Breaker connects the Pico 138 kV east bus to
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b)

d)

TL13846. In order to remove the fault, and isolate the faulted circuit
breaker, the protection system will automatically open all circuit breakers
connected to the Pico east bus and the circuit breakers at Talega
Substation and San Mateo Substation protecting TL13846. Consequently,
the connection between the Pico east and west buses will be opened and
the connection of TL13836 to the Pico east bus will be opened.

Prior to the fault, power flowing to substations located north of Pico
substation will come into the Pico east bus on TL13836 and TL13846,
move to the Pico west bus through the bus tie circuit breaker and go north
out of the Pico west bus on TL13816 and TL13833. After the protection
system opens the circuit breakers, power flowing through Pico Substation
will be cutoff and forced to flow on two parallel transmission lines;
TL13831 and TL13835A. The flow increase on TL13835A will cause the
TL13835A Special Protection System to operate and remove TL13837
from service.

After all automatic protection systems have operated and power
redistributes over the remaining transmission lines, power flowing on
TL13831 will exceed each transmission lines normal continuous rating,
but be within its emergency rating.

To prevent a violation of NERC standards, operators must reduce the
amount of power flowing on TL13831 by shedding approximately 46.5%
of the South Orange County load within 15 minutes.

As discussed in Section 6 (3), this contingency will result in a violation by
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17)

2024.

NERC Category C2: Pico TL13816 Circuit Breaker Fault

a)

b)

d)

The TL13816 Circuit Breaker connects the Pico 138kV west bus to
TL13816. In order to remove the fault, and isolate the faulted circuit
breaker, the protection system will automatically open all circuit breakers
connected to the Pico west bus and the circuit breakers at San Juan
Capistrano Substation protecting TL13816. Consequently, the connection
between the Pico east and west buses will be opened and the connection of
TL13833 to the Pico west bus will be opened.

Prior to the fault, power flowing to substations located north of Pico
substation will come into the Pico east bus on TL13836 and TL13846,
move to the Pico west bus through the bus tie circuit breaker and go north
out of the Pico west bus on TL13816 and TL13833. After the protection
system opens the circuit breakers, power flowing through Pico Substation
will be cutoff and forced to flow on two parallel transmission lines;
TL13831 and TL13835A. The flow increase on TL13835A will cause the
TL13835A Special Protection System to operate and remove TL13837
from service.

After all automatic protection systems have operated and power
redistributes over the remaining transmission lines, power flowing on
TL13831 will exceed its normal continuous rating, but be within the
emergency rating.

To prevent a violation of NERC standards, operators must reduce the

68



10

11

12

13

14

15

16

17

18

19

20

21

22

23

amount of power flowing on TL13831 by shedding approximately 4% of
the South Orange County load within 30 minutes.
As discussed in Section 6(6), this contingency will result in a violation by

2029.

18) NERC Category C2: Pico TL13833 Circuit Breaker Fault

a)

b)

The TL13833 Circuit Breaker connects the Pico west bus to TL13833. In
order to remove the fault, and isolate the faulted circuit breaker, the
protection system will automatically open all circuit breakers connected to
the Pico west bus and the circuit breakers at Trabuco Substation protecting
TL13833. Consequently, the connection between the Pico east and west
buses will be opened and the connection of TL13816 to the Pico west bus
will be opened.

Prior to the fault, power flowing to substations located north of Pico
substation will come into the Pico east bus on TL13836 and TL13846,
move to the Pico west bus through the bus tie circuit breaker and go north
out of the Pico west bus on TL13816 and TL13833. After the protection
system opens the circuit breakers, power flowing through Pico Substation
will be cutoff and forced to flow on two parallel transmission lines;
TL13831 and TL13835A. The flow increase on TL13835A will cause the
TL13835A Special Protection System to operate and remove TL13837
from service.

After all automatic protection systems have operated and power

redistributes over the remaining transmission lines, power flowing on
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TL13831 will exceed its normal continuous rating, but be within the
emergency rating.

d) To prevent a violation of NERC standards, operators must reduce the
amount of power flowing on TL13831 by shedding approximately 42% of
the South Orange County load within 30 minutes.

e) As discussed in Section 6(5), this contingency will result in a violation by
2029.

19) NERC Category C2: Talega 8T Circuit Breaker Fault

a) The 8T circuit breaker located at Talega Substation connects TL13831 and
TL13836. In order to remove the fault, and isolate the faulted circuit
breaker, the protection system will automatically open circuit breakers 8E
and 8W at Talega and the transmission line circuit breakers TL13836 and
TL13831 at Pico and Ranch Mission Viejo substations, respectively.

b) After the protection system operates, two of the four 138 kV transmission
lines which serve South Orange County will be out of service and the
power flowing on TL13846A and TL13846C will exceed the transmission
lines normal rating.

C) To prevent a violation of NERC standards, operators must reduce the
amount of power flowing on TL13846A and TL13846C by shedding
approximately 12% of the South Orange County Load within 30 minutes.

Section 8. Numerous Substation Maintenance Outages Expose South Orange
County Customers to Service Interruptions (Witness: Cory Smith)

Power flowing out of Talega Substation to substations located in the north must flow

through the four 138kV transmission lines tied to the Talega 138 kV bus. Substation
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maintenance outages open the path for power to flow weakening the transmission system and

creating situations that would result in large portion of South Orange County load being dropped

following a single fault. Tables [4-4], [4-5] and [4-6] below list the amount of South Orange

County load, in percent, that will be dropped if the contingency listed on the left side of the

column occurs during the maintenance outage listed in the column header. Each column

represents a single maintenance outage with all other equipment in service in South Orange

County. For example, referring to Table [4-4], under the column titled, “Pico East Bus Out of

Service on Maintenance”, the contingency event listed to the left of the column, “B_13831”,

would result in approximately 71% of the South Orange County customer load being dropped

from the system (no longer served).

Table 4-4 — Percent of South Orange County at Risk of being Dropped During Pico

Substation Maintenance Outage

_ Pico East Bus Pico West Bus Pico Bus Tie CB Pico TL13846 CB
Contingency Event Out of Service Out of Service Out of Service Out of Service
on Maintenance on Maintenance on Maintenance on Maintenance
B 13831 71% 71% 66%
B 13838 63% 53% 58%
C1 Maragarita East 52% 53% 47%
C1_Rancho Mission Viejo East 67% 57% 62%
C1_Rancho Mission Viejo West 63% 53% 58%
C2 RMV TL13838 CB 63% 53% 58%
C2_RMV TL13831 CB 67% 57% 62%
C2_RMV BT CB 63% 53% 62%
C2_Talega 8T CB 71% 61% 66% 71%
C2_Talega 8E CB 71% 61% 66%
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Table 4-5 — Percent of South Orange County at Risk of being Dropped During
Margarita Substation Maintenance Outage

Contingency Event

Margarita East Bus
Out of Service
on Maintenance

Margarita TL13838 CB
Out of Service
on Maintenance

C1 Pico East 58% 58%
C1_Pico West 53% 53%
C2_Pico BT 53% 53%
C2_Pico 13836 58% 58%
C2_Pico 13846 58% 58%
C2_Pico 13833 53% 53%
C2_Pico 13816 31% 53%

Table 4-6 — Percent of South Orange County at Risk of being Dropped During
Rancho Mission Viejo Substation Maintenance Outage

Rancho Rancho Rancho Rancho Rancho
Mission Viejo Mission Viejo Mission Viejo Mission Viejo Mission Viejo
Contingency Event West Bus' East Bus' TL13838 C.B TL13831 C.B BT CB .
Out of Service | Out of Service | Out of Service | Out of Service | Out of Service
on on on on on
Maintenance Maintenance Maintenance Maintenance Maintenance
C1_Pico East 58% 66% 58% 66% 62%
C1_Pico West 53% 61% 53% 61% 57%
C2_Pico BT 53% 61% 53% 61% 57%
C2_Pico 13836 58% 66% 58% 66% 62%
C2_Pico 13846 58% 66% 58% 66% 62%
C2_Pico 13833 53% 61% 53% 61% 57%
C2_Pico 13816 53% 61% 53% 61% 57%
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CHAPTER 5: TO PROVIDE RELIABLE ELECTRIC SERVICE, SDG&E’S
CAPISTRANO SUBSTATION NEEDS TO BE REBUILT (WITNESS: KARL ILIEV)

To provide reliable electric service to SDG&E’s South Orange County customers,
SDG&E’s existing Capistrano Substation, built over 60 years ago, needs to be rebuilt to, among
other things, upgrade its current bus configuration to a more reliable configuration, replace
deteriorating infrastructure and equipment near the end of its useful life, meet current seismic,
safety and security standards, and allow 12 kV ties with neighboring substations that increase the
reliability of the overall system. SDG&E sets forth below its process for assessing aging
substations, including whether to rebuild such substations or simply replace equipment, and then
the results of assessment of the Capistrano Substation.

In addition, SDG&E’s Proposed Project provides for Capistrano Substation to be a
second 230 kV source for SDG&E’s South Orange County system. The need for a second 230
kV source for SDG&E’s South Orange County system is set forth in Chapter 4. Capistrano
Substation can be rebuilt to accommodate a 230 kV transmission connection, and it is efficient
and cost-effective to plan the rebuild to do so.

Section 1. SDG&E Assessment Process for Aging Substations

SDG&E’s Substation Equipment Assessment team reviews SDG&E’s aging substations
to identify infrastructure and equipment that has little or no remaining useful life. Useful life is
determined by considering numerous factors, including age of equipment, maintenance history
trends, and/or signs of degradation based on observations and analytical testing. SDG&E has
had a proactive program for over 10 years specifically to analyze and ensure that equipment that
is likely to fail, based on these factors and SDG&E’s experience, is replaced before it fails and

impacts customers.
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SDG&E tracks the age of the equipment used in its substations. Equipment age, the
manufacturer’s estimated useful life, and SDG&E’s experience with such equipment are factors
in assessing remaining useful life. SDG&E also considers the trending of the preventative and
corrective maintenance labor hours on equipment. Rising preventive and corrective maintenance
issues are a strong indication of decreased equipment reliability and increased probability of
failure. SDG&E may also conduct analytical tests on equipment, including oil analysis (gas and
moisture content), insulation measurements, and/or electrical tests (including megger, power
factor, and Doble tests).

In addition to increased maintenance trends, another factor which indicates aging
infrastructure is equipment showing signs of degradation including rusting steel structures and
equipment housings, control cable deterioration, and failing seals and gaskets on equipment.
SDG&E also considers any lack of available equipment parts due to age (as many of the
equipment parts are no longer supported by manufacturers). Additionally, replaced equipment
due to failure is another metric that indicates that remaining equipment on a site has reached the
end of its useful life.

SDG&E does not consider it prudent to wait to replace equipment only after it has failed
and interrupted customer service. Therefore, SDG&E analyzes the useful life of substation
equipment as discussed above and determines whether the risk of failure is sufficient to warrant
its replacement.

Once SDG&E has determined that a substation has poor performance through the
analysis discussed above, then SDG&E conducts an overall substation and equipment assessment

to determine if SDG&E’s customers would benefit more from a complete rebuild of the
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substation or in kind equipment replacement. SDG&E proposes substation rebuilds based on

assessment of the following issues:

. Non-standard configuration,

. Potential safety issues,

. Poor performing equipment due to age, type, and condition,

. Substation customer load size and customer exposure to outages,
. Exceeded loading limits,

. Increasing or excessive maintenance issues,

. History of outages/failures,

. Lack of adjacent 12 kV circuit ties or tie capacity,

. Available property for rebuild, and

. Poor existing security.

Section 2. The Capistrano Substation’s Equipment and Infrastructure is At or
Close to the End of its Useful Life

Capistrano Substation was originally built in approximately 1954. SDG&E’s Substation
Equipment Assessment team has identified its aging equipment and infrastructure as beyond its
useful life. Since 1997, Capistrano Substation has been on SDG&E’s priority list, identifying
substations that are in need of upgrades or replacement due to poor performance. This list was
developed utilizing safety, condition of the equipment, probability of outages, and cost to
maintain as key metrics. Based on the prioritized list, in the early 2000s, studies and cost
estimates were started to develop a plan and design for the rebuild of Capistrano Substation. In
the mid-2000s, SDG&E determined that it would be most cost effective and create the most
construction synergies if the rebuilt Capistrano Substation included a second 230 kV source for

South Orange County. Therefore, the rebuild became part of what is now the Proposed Project.
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Trending of the preventative and corrective maintenance labor hours on the Capistrano
Substation equipment shows both types of maintenance trending upward, which is expected for
aging equipment. Preventive maintenance at Capistrano Substation has been increasing since
1997 at a rate of approximately 15% per year. This indicates an increase in equipment that is not
operating within performance specifications when crews maintain it. Additionally, corrective
maintenance (maintenance required due to failure of equipment between time based preventive
maintenance intervals) has slowly increased. Rising preventive and corrective maintenance
issues are a strong indication of decreased equipment reliability and increased probability of
failure. It also is a direct indication of rising costs to maintain the equipment.

In addition to maintenance increases, the equipment at Capistrano Substation is showing
signs of degradation, including rusting steel structures and equipment housings, control cable
deterioration, and failing seals and gaskets on equipment. SDG&E has experienced a lack of
available equipment parts for Capistrano Substation equipment due to age (as many of the
equipment parts are no longer supported by manufacturers). Additionally, SDG&E has had to
replace equipment at Capistrano Substation due to failure. In 2014 alone, both 12 kV and 138
kV capacitors at Capistrano Substation have failed. Because repair parts were not available,
SDG&E was required to completely or partially replace the equipment. Over the past 12 years at
Capistrano Substation, one transformer has failed requiring replacement, and several 12 kV
circuit breakers on the site were replaced because rising customer load caused conditions to
exceed the design specification of that equipment.

All of these factors indicate that it is time to rebuild or replace the Capistrano Substation

equipment and infrastructure.
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Section 3. The Capistrano Substation Needs to be Rebuilt to Provide Reliable
Electric Service to SDG&E’s South Orange County Customers

Following SDG&E’s usual substation assessment protocol, Capistrano Substation was
analyzed for issues that determine whether a rebuild would better serve SDG&E’s customers
than in-kind equipment replacement. Each factor weighed in favor of rebuilding the substation.

1) Non-Standard Configuration

Capistrano Substation has a non-standard configuration that does not meet current
operating criteria or reliability requirements. Capistrano Substation currently is fed by three 138
kV transmission lines: TL13816 (CP-PI), TL13834 (CP-TB), and TL13837 (CP-LNL). These
three transmission lines feed the transmission bus, which is constructed as a single bus, single
breaker configuration, consisting of four elements: the three TLs, and one 138 kV capacitor. It
also includes a 138 kV bus tie for sectionalizing capability (which separates the 138 kV bus into
a north and south bus).

Currently at Capistrano Substation, two 138/12 kV transformers are connected directly to
the 138 kV north and south bus (respectively). The two 138/12 kV transformers (identified by
SDG&E’s nomenclature as Bank 41 and Bank 40) feed the 12 kV bus. The 12 kV bus consists
of a main bus (divided by a bus tie breaker) and a transfer bus. The 12 kV bus is divided into a
west and east bus, and has six 12 kV circuits fed through circuit breakers and three 12 kV
capacitors connected directly to the 12 kV bus. These six 12 kV circuits support the San Juan
Capistrano community, which has approximately 35,000 people.

The existing configuration at Capistrano Substation does not meet SDG&E’s current
operating and reliability criteria for either the transmission system or the distribution system.

When the substation was originally constructed in approximately 1954, the transmission

and distribution bus configuration was the standard design of that era. However, this design no
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longer meets SDG&E’s current operating and reliability criteria due to the transmission system
impacts of a transformer outage.

SDG&E’s standard for a substation of this size requires a breaker and half configuration
to meet operating and reliability criteria. This configuration means each transmission bay has
two elements (lines, capacitors, transmission class transformers, etc.) connected to separate
busses with a tie breaker between each element, allowing each element to be fed by either bus.
This allows continuity of service to each element in the event of a bus outage. SDG&E’s design
criteria for a smaller transmission bus is a single breaker-single bus, in which each element is fed
by only one breaker and one bus. Both of these SDG&E designs require a breaker protecting
each transformer feeding a distribution bus. This prevents a transmission bus outage from
occurring if a transformer has a problem because the additional sectionalizing breaker will
decrease the infrastructure impacted. A breaker and a half configuration is more reliable and
therefore preferred by SDG&E since it limits any single point of failure to a maximum of two
elements, minimizing transmission outage impacts.

SDG&E is prevented from installing the current standard of 138 kV bank breakers and/or
a breaker and a half configuration due to space limitations at this location.

In addition to the transmission bus issues, the 12 kV capacitors are all connected directly
to the 12 kV bus through fuses instead of circuit breakers. Without a circuit breaker installed
between the equipment and its service bus, a failure may require customer load shed on the 12
kV bus in order to isolate the problem for repair. This design of not having a protective circuit
breaker creates a reliability risk to the system and customers. SDG&E’s current operating and
reliability criteria require a circuit breaker between each 12 kV capacitor and the 12 kV bus.

There is currently insufficient room on the distribution bus to install these capacitor breakers.
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As a result of the Capistrano Substation’s non-standard configuration, SDG&E’s
customers face the following reliability risks:
. If Bank 41 trips, isolation also occurs to the 138 kV north bus, TL13816 and the
138 kV capacitor. Tripping the 138 kV capacitor could result in transmission
loading and voltage issues depending upon system characteristics at the time of
the loss.
. If Bank 40 trips, isolation also occurs to the 138 kV south bus, including TL13834
and TL13837. The loss of these two transmission lines radializes Capistrano
Substation on TL13816. Tripping TL13837 also radializes Laguna Niguel
Substation. As a result, both of these substations are at risk to load shed as they
would be served with only one transmission line until restoration efforts succeed
at Capistrano.
. The failure of a 12 kV capacitor oil or vacuum switch may require isolation of the
12 kV bus, resulting in temporary load shed off either the 12 kV west or east bus
(and thus loss of service to customers) to safely isolate the equipment at issue for
repairs.
Because of space constraints, the non-standard configuration at Capistrano Substation
cannot be corrected to meet SDG&E’s current design criteria without rebuilding the substation.
2 Potential Safety Issues
The aging infrastructure at the existing Capistrano Substation includes oil circuit breaker
and oil switch technology. This technology has since been replaced with newer gas and vacuum
technologies at other substations. These newer technologies are less volatile during equipment

failure, mitigating fire and explosion risk during these events. In addition, the current
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configuration of Capistrano Substation, due to the site constraints, has the 138 kV capacitor in a
less than optimal location. Typically SDG&E prefers that this equipment is located further from
the property line.

Rebuilding Capistrano Substation as described in the Proposed Project allows for
installation of the newer technologies and also placement of volatile equipment farther from the
property line. Installing the GIS equipment inside a building also offers additional protection in
both security of the facility and equipment failure protection.

As noted above, rebuilding Capistrano Substation will also provide room for the addition
of 138 kV breakers to protect the distribution transformers and 12 kV breakers to protect the 12
kV capacitors. Replacing equipment in kind will not allow positions for these breakers. As
described above, the current configuration results in a greater risk to customer electric service,
which can be a safety issue for customers.

3) Age, Type, Condition and Quantity of Equipment

Capistrano Substation is approximately 60 years old and its aging equipment has been
identified by SDG&E’s Substation Equipment Assessment team as beyond its useful life. Much
of the significant equipment at Capistrano Substation ranks high on the replacements lists. The
Bank 41 transformer ranks #1 to be replaced, with a current approximation of two years of
expected life left. The 138 kV breakers have been identified for replacement. Instrument
transformers (used to provide control voltage and current to relays and metering) are also
identified for replacement. The control shelter also needs to be replaced due to limited size, age,
and security issues. Upgrading some of the electromechanical relays to current solid-state
models within the control shelter would also allow further automation and event recording

capabilities at the site.
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The 138 kV and 12 kV buses are both undersized and their insulators and disconnects can
create operational risks due to their age and risk of failure. The current bus design is pieced
together with different sizes of bus, which limits available ampacity. The insulators, because of
their age and type, will likely start failing because of deterioration of the bonding material.
When a bus insulator fails, it will trip out the bus and may damage nearby equipment and pose a
risk to personnel due to falling debris. The disconnect switches need replacement because their
mechanical mechanisms and arcing blades wear out over repeated use, causing failure to operate
properly. If a disconnect switch fails during operation, it may also cause an arc, tripping the bus
relaying and leading to customer outages.

Further, Capistrano Substation is located in a high seismic area and it is SDG&E’s
standard practice to design substations and equipment to have a high probability of withstanding
seismic events to predefined ground acceleration levels. The primary industry standards that
SDG&E follows are the IEEE 693 Recommended Practice for Seismic Design of Substations,
ASCE 96 Guide to Improved Earthquake Performance of Electric Power Systems and ASCE 113
Substation Structure Design Guide. The existing Capistrano Substation was designed and
constructed long before these standard practices and guidelines were established. Due to their
age and type of construction, the existing structures, foundations, and equipment do not conform
to the current recommended practices for seismic design of substations as provided in IEEE 693
and ASCE 113. The older existing electrical equipment does not meet the seismic withstand
capability and has not been seismically qualified as provided in IEEE 693.

Replacing equipment only does not allow for replacement of the existing structures and
their foundations. Aging circuit breakers and transformers can be replaced along with their

foundations, but they will still be connected to aging structures and bus that are not seismically
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qualified. Disconnect switches, bus, and insulators can be replaced but not to required size due
to strength and space limitations of the existing structures and foundations. Also, the larger
equipment cannot be installed on existing structures as they do not meet current seismic
requirements. Newer electrical safety clearances cannot be incorporated because the structures
cannot be expanded.

The Capistrano Substation rebuild as described in the Proposed Project will allow for the
new substation to meet these recommended practices for seismic design because all new
structures can be built in a new yard and the new structures, foundations, and equipment will
meet these seismic requirements.

4) Number of Customers

Capistrano Substation currently serves approximately 14,000 meters in the San Juan
Capistrano area, including 13,400 residential and 1,784 commercial and industrial meters. The
U.S. Census reports that San Juan Capistrano alone had an estimated 2013 population of 35,852
people. http://quickfacts.census.gov/qfd/states/06/0668028.html. This does not include the
employees of businesses located in San Juan Capistrano, visitors to the City, or patrons of its
businesses.

(5) Loading Limits

Capistrano Substation transformer loading is currently at 85% capacity at peak. When
customer load exceeds the current capacity, the existing substation site cannot be expanded to
accommodate the required amount of additional transformers. High transformer loading at
Capistrano also limits its ability to support neighboring substations via 12 kV circuit ties thereby
limiting flexibility in distribution line equipment and substation transformer outages.

(6) Maintenance Issues
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As previously noted, preventive maintenance hours have been increasing at 15%
annually, mainly due to the aging infrastructure. Increasing maintenance hours are being spent
on breaker, transformer, and disconnect switch repairs due to the age and wear of the existing
equipment. The breakers and transformers can be replaced individually to reduce their
maintenance requirements, but disconnect switches will not be able to be replaced with
SDG&E’s larger seismically qualified disconnects because of the age of the steel and the
substation configuration.

Rebuilding the entire substation will enable all equipment to be replaced on appropriately
sized and seismic qualified structures and foundations. Rebuilding the entire substation will also
allow for all new equipment and associated hardware to be installed which will eliminate the
issues outlined above. An entire substation rebuild will also allow for the substation to be
configured per SDG&E’s current operating and reliability criteria. This will create operational
flexibility, allowing equipment to be easily taken out of service for planned maintenance.

(7 History of outages/failures

The outage history and corrective (non-programmed) maintenance history over the last
15 years shows increasing trends caused by 138 kV and 12 kV disconnect switches not operating
properly, 12 kV and 138 kV capacitor issues, 138 kV and 12 kV potential transformer issues, and
various hot spots from connections on both 138 kV and 12 kV busses. Rebuilding the substation
will allow for all new equipment and associated hardware to be installed which will eliminate
these issues.

(8) Adjacent 12 kV Circuit Ties
Capistrano Substation currently has distribution circuit ties with its neighboring

substations: Laguna Niguel and Trabuco. However, these ties cannot be utilized during certain
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system conditions because of Capistrano Substation’s high loading and lack of available
capacity. The circuits and transformers at Capistrano Substation are highly loaded during peak
conditions, limiting operational flexibility between circuits and other substations. As a result:

. In the advent of a transformer problem at Capistrano, up to 10,000 meters could
lose power for over 14 hours or longer until the time a portable transformer is set
and energized. In the event of a bus failure, this time frame can be longer because
a portable transformer cannot be used in place of a bus failure. Both of these
problems would result in load loss because of the limited tie capacity to other
substations. These 10,000 meters represent customers that cannot be offloaded
from Capistrano Substation during peak load.

o In the event of a major substation failure at the neighboring Laguna Niguel
substation, Capistrano Substation could not be used to pick up all customer load,
resulting in the loss of service in up to approximately 20,000 meters. The City of
Laguna Niguel had a 2013 population of 64,652 people, according to the U.S.
Census.”

Rebuilding the entire Capistrano substation will allow for expansion from the existing 60

MVA substation to an ultimate 120 MV A substation. This additional capacity will allow for
load transfers from neighboring substations into the new Capistrano Substation when needed.
Replacing equipment in kind will not allow room for expansion and will not allow for additional
transformers to be installed without deviating from acceptable SDG&E reliability criteria.
Without the Capistrano Substation being fully rebuilt, the capacity of the existing substation

cannot be increased and therefore will not allow load transfers to Capistrano Substation.

2 hittp://quickfacts.census.gov/qfd/states/06/0639248 html.
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9) Size of existing property
The existing Capistrano Substation is located on only a portion of the existing SDG&E-
owned substation property, and there is room to rebuild the substation elsewhere on the property.
This makes the existing Capistrano Substation an ideal rebuild candidate because:
o A new substation can be built without compromising the reliability of the existing
substation during construction or placing construction personnel at risk;
o The new substation will facilitate SDG&E’s long range transmission and
distribution needs to serve its customers; and
o The new substation would comply with SDG&E’s current operating and
reliability criteria and seismic and safety design requirements.
(10)  Security Issues
The current control shelter configuration does not meet SDG&E’s new security
guidelines due to its unprotected windows and size restrictions. The empty yard and
deteriorating buildings on the same parcel as the existing substation create security issues as
vagrants have broken into the building and made camp.
Rebuilding the substation will allow space for a new control shelter in each of the 230 kV
and 138 kV yards. Each control shelter will be of masonry block design without windows and a
secured door. Additionally, all sides of the entire SDG&E property will be secured with security
block wall or fence.
In the existing substation yard, a new control shelter cannot be built without blocking
drive access to other equipment due to the limited size of the existing site. The existing control
shelter cannot have its windows removed due to proximity of the protection and control

equipment inside the shelter.
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For all of these reasons, SDG&E determined that the Capistrano Substation needs to be
rebuilt.

Section 4. Simply Replacing Equipment at Capistrano Substation Will Not
Provide Reliable Electric Service to SDG&E’s South Orange County Customers

In contrast to the factors favoring rebuilding Capistrano Substation, analysis of the same
factors indicates that simply replacing equipment at the existing substation will not provide the
desired level of reliability.

Replacing equipment in kind will not change the existing layout configuration and
therefore will not eliminate the risks of forced outages to SDG&E’s customers arising from the
non-standard configuration of the transmission bus and the distribution bus. The existing
substation site is not large enough to rebuild the 138 kV switchyard in a breaker and a half
configuration. If SDG&E were to rebuild inside the existing yard, the configuration of the
transmission rebuild would be limited to a single breaker — single bus configuration. Rebuilding
in-place would also create physical limitations on the number of additional element positions that
can be added to only two (transmission lines and distribution transformers). This limitation
would not meet the needs for a reliable transmission configuration as mentioned above or any
future customer load growth. Additionally, when more transmission lines are added to the
substation, more space would be required to build a new and larger control shelter. The enlarged
control shelter would contain all the necessary control, protection equipment, and battery
systems required to monitor the substation.

Current seismic requirements also require more robust designs in equipment, foundations,
and structures than aging substations can meet. Capistrano, like other aging substations in
SDG&E’s service territory, must be rebuilt to meet these current requirements. Simply replacing

equipment does not bring the existing structures and foundations up to the latest seismic
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standards. Placing IEEE 693-qualified equipment in and on the existing structures and
foundations still leave the equipment at risk. SDG&E does not consider that prudent or that it
will adequately ensure reliable electric service for its South Orange County customers.

Simply replacing equipment does not allow for greater use of distribution ties between
Capistrano Substation and Laguna Niguel and Trabuco Substations. These ties allow each
substation to support service to other substations’ customers if a substation experiences an
outage. Additional capacity that meets SDG&E reliability criteria at Capistrano Substation can
only be accomplished by adding additional transformers.

Simply replacing equipment does not address the security concerns regarding the existing
substation. The recent attack at PG&E’s Metcalf Station and other electric facilities around the
United States has raised the general threat level within the energy/electric sector. Various
federal agencies (including the Federal Energy Regulatory Commission, the Department of
Energy, and the Department of Homeland Security), as well as the North American Reliability
Corporation, have issued security alerts specific to physical attacks against the electric utilities
and have suggested mitigation measures. SDG&E is currently upgrading its security standards
for substations and the new standards will be implemented in the Proposed Project.

Rebuilding a substation in its existing yard also increases reliability risks to customers
and safety risks to workers because of the proximity of the energized equipment. It generally
takes twice as long to perform construction in an energized substation because of outage
restrictions required for worker safety along with delays due to requirements for working around
energized equipment. Outages to customers may be required to perform certain construction
activities. Temporary configurations of the transmission bus would be required during this type

of rebuild as existing elements are transferred from the old configuration to the new
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configuration. Portable transformers, breakers, and cable may be required for continuity of
service to customers while existing elements are taken out of service to make room for the new
equipment. While use of portable equipment is a normal construction technique when required,
it is much less reliable than permanent equipment, creates less reliable system configurations,
and affects voltage regulation while in-service.

For these reasons, among others, simply replacing equipment at the Capistrano
Substation does not provide adequate reliability for SDG&E’s South Orange County customers
or meet SDG&E’s transmission objectives set forth in Chapter 4.

CHAPTER 6: WITHOUT SDG&E’S PROPOSED PROJECT, SDG&E’S TALEGA

SUBSTATION NEEDS TO BE MODIFIED TO PROVIDE RELIABLE ELECTRIC
SERVICE (Witness Karl lliev)

Without SDG&E’s Proposed Project, significant work at Talega Substation will be
required to improve the reliability of electric service. However, upgrading Talega Substation
alone cannot provide the reliability benefits of a second source of power to SDG&E’s South
Orange County system. SDG&E’s Proposed Project not only provides a second source, it avoids
the need to perform an estimated $95 to $120 million of work at Talega Substation. Without a
second source of power to South Orange County, SDG&E not only would need to perform such
work, but also would have to evaluate the feasibility of acquiring additional property to rebuild
the Talega Substation in a more reliable configuration.

Section 1. Reliability Issues at Talega Substation

As discussed in Chapter 2, Talega Substation is the sole source of power to SDG&E’s
South Orange County system. Talega’s source of power is at 230 kV which is then stepped
down from 230 kV to 138 kV through four 230/138 kV transformers at Talega Substation.

Currently, these are the only 230/138 kV transformers serving the SDG&E’s South Orange
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County system. Talega then transmits the power at 138 kV to SDG&E’s South Orange County
distribution substations.

Two of the existing 230/138 kV transformers at Talega Substation, Banks 60 and 62,
which were purchased in the 1960s, are beyond their useful life. Moreover, Banks 60 and 62 are
rated 162 MVA and 150 MVA, respectively, and are not adequately sized to operate in support
of Banks 61 and 63, each rated 392 MVA.

There are a number of problems that arise from having all four transformers at Talega
Substation. Because of space constraints within the substation footprint, the transformers are in
close proximity to each other, which increases the equipment damage and outage impact if an
adjacent transformer or other equipment catches fire or fails. Currently, Banks 61 and 62 are
immediately adjacent to the control shelter without enough separation to install a fire wall. If
one of these transformers catches on fire, it will create difficulty in entering the control shelter to
perform operations necessary to de-energize the equipment to allow workers to safely extinguish
the fire.

Also because of space constraints, transformer Banks 60 and 63 are currently fed directly
off the 230 kV bus without bank breakers. This is a non-ideal configuration because any bus
outage will force a transformer outage and vice versa. There is not sufficient space in the current
substation footprint to reconfigure Bank 63 to be fed from a more reliable breaker and a half
configuration (where the transformer may stay in-service during a bus outage and vice versa).
Banks 61 and 62 are currently fed from a breaker and a half configuration, but are in the same
bay, which does not meet current SDG&E’s reliability criteria as they are exposed to single point

of failure from their shared tie breaker.
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Overall, Talega Substation is an aging substation, constructed in 1978. Talega has had
numerous equipment replacements in the last 10 years due to its age and poor reliability of the
equipment. As Talega Substation gets older, increased frequency and duration of equipment
maintenance (both proactive and reactive) will be required to maintain reliability.

These issues pose reliability risks. Because Talega Substation currently is the source of
all power to South Orange County, Category D events at Talega Substation (loss of the 230 kV
service or the loss of 138 kV service) would drop service to all SDG&E customers in South
Orange County—approximately 300,000 people. The space constraints at Talega Substation
result in the transformers being in close proximity without a separation wall between two of
them, which increases the risk of a catastrophic failure. Even if risks arising from space
constraints could be addressed by rebuilding the substation, it would not address all risks arising
from having Talega Substation be the sole source of power to South Orange County. That risk
can only be addressed by having a second source, as proposed by SDG&E’s Proposed Project.

Further, because Talega Substation’s equipment (including two transformers) is aging,
more maintenance is needed. However, because Talega Substation has a non-standard
configuration due to space constraints and is the sole source of power to South Orange County, a
single forced outage (such as Category B events) that occurs during a planned maintenance
outage at Talega will drop service to all or some SDG&E customers in South Orange County.
See Chapter 4, Section 5 above; CAISO 2010-2011 Transmission Plan at 207 (“Failure of certain
components in this area under maintenance conditions can result in loss of entire South Orange
County load which is expected to be about 523 MW by 2020.”) This risk makes it difficult to

perform maintenance at Talega Substation.
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Section 2. Work Avoided at Talega Substation If the Proposed Project is
Implemented

SDG&E’s Proposed Project resolves a number of reliability issues at Talega Substation
by rebuilding Capistrano Substation to serve as a second source of power to SDG&E’s South
Orange County system. In addition to eliminating the failure modes that could damage all four
transformers in one location (Talega Substation), SDG&E’s Proposed Project avoids work at
Talega Substation that otherwise would be necessary.

First, by installing two 230/138 kV transformers at the new San Juan Capistrano
Substation, SDG&E would not need to replace the two aging and undersized transformers at
Talega Substation (Banks 60 and 62). Replacement of those transformers at Talega Substation is
estimated to cost between $15 and $20 million. Having 230/138 kV transformers serving South
Orange County customers from two different substations located several miles apart is a key
component to preventing a blackout of South Orange County.

Second, by removing these two transformers from Talega Substation, there would be
room within the existing Talega Substation to reconfigure Bank 63 to be fed from a more reliable
breaker and a half configuration (where the transformer may stay in-service during a bus outage
and vice versa). Because there would be a second source at San Juan Capistrano Substation, the
work to perform this reconfiguration would not place SDG&E’s South Orange County customers
at risk from a single forced outage during the construction work. Once performed, maintenance
work at Talega Substation could be performed without placing SDG&E’s customers at risk from
a single forced outage during a planned maintenance outage.

Third, SDG&E’s Proposed Project avoids the need to replace the STATCOM at Talega
Substation when it reaches the end of its life. If the Proposed Project does not proceed, the

existing STATCOM device would have to be replaced with a similar voltage control device once
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the technology becomes obsolete and unrepairable. The STATCOM provides fast acting voltage
support to prevent a South Orange County voltage collapse. With a new 230 kV source located
at San Juan Capistrano, the local system’s voltage strength is vastly improved and the
STATCOM would not need to be replaced in the future as much less expensive options would be
available. Replacing the STATCOM at Talega Substation is estimated to cost between $80 and
$100 million.

Section 3. Work Needed at Talega Substation if the Proposed Project is Not
Implemented

If SDG&E’s Proposed Project is not implemented, SDG&E will perform, or where
necessary seek authorization to perform, work at Talega Substation. As noted above, SDG&E
will need to replace two transformers at Talega and eventually the STATCOM. These steps
alone, however, do not address the reliability risks of Talega Substation’s non-standard
configuration or having Talega serve as the sole source of power for SDG&E’s South Orange
County system.

The reliability impact during planned maintenance and from some forced outages could
be reduced if Talega Substation could be rebuilt with a new bay in a breaker and a half
configuration. This configuration would allow more flexibility in taking maintenance outages
and responding to forced outages. However, because Talega Substation is the sole source of
power to South Orange County, it cannot be taken out of service to reconfigure equipment on the
existing substation site, assuming it would be feasible to do so within the existing space.
Assuming it would be feasible to phase and safely perform reconfiguration work by de-
energizing certain equipment in the substation, such an approach would place all of SDG&E’s
South Orange County customers at risk of a long-term outage in the event of a single forced

outage of other elements during the construction work (temporary substation configurations
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would be required to facilitate the removal and addition of equipment). Depending upon the
status of the construction work and the nature of the forced outage, it could be a significant
period of time before service could be restored.

For these reasons, SDG&E considered rebuilding the Talega Substation on adjacent
property. As discussed in SDG&E’s Proponent’s Environmental Assessment (PEA) starting a 5-
13, this alternative to the Proposed Project was rejected for a number of reasons. Among others,
doing so would not address the risk posed by having Talega Substation as the sole source of
power to SDG&E’s South Orange County system. Further, it would require acquiring new
property from Camp Pendleton, which SDG&E’s PEA found raised environmental concerns.**
Moreover, SDG&E estimated that it would cost $782 million and require incremental
construction of system improvements and ultimately result in SDG&E having to include the
costs associated with the No Project Alternative (regarding the rebuilding of Capistrano
Substation and upgrading the 138 kV system) in with this rebuild, significantly increasing the
cost of this alternative in excess of the Proposed Project cost.

Rebuilding the Talega Substation would also require removal and replacement of the
Synchronous Condensers devices already on-site.

Replacing the two transformers and the STATCOM at Talega Substation, and even the
purchase of additional property and re-configuration to a breaker and a half scheme, would not
eliminate the risk of a Category D event at Talega Substation. Because Talega Substation

currently is the source of all power to South Orange County, Category D events at Talega

** SDG&E’s PEA at 5-16 (“Short- and long-term impacts would increase at Talega Substation due to the
required expansion of the substation into undisturbed land which has several environmental constraints.
These long-term impacts include sensitive and/or occupied habitat for arroyo toad and California
gnatcatcher, recent land slide area which would require significant remedial grading requiring a large
impact footprint and 25 percent or greater slopes which would be subject to erosion during
construction.”).
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Substation (loss of the 230 kV service or the loss of 138 kV service) would drop service to all
SDG&E customers in South Orange County—roughly around 300,000 people. Therefore,
SDG&E does not consider rebuilding Talega Substation to be a prudent or cost-effective solution

to the South Orange County reliability issues.
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CHAPTER 7: PURPOSE AND NEED FOR SOUTH ORANGE COUNTY RELIABILITY

PROJECT

Section 1. The Purpose of the Project Is To Increase the Reliability of SDG&E’s
South Orange County Electric System (Witness John Jontry)

The Proposed Project meets the SDG&E’s goal to provide safe and reliable electric

power to the cities and communities of South Orange County served by SDG&E’s system. The

Proposed Project will improve the reliability by:

1.

Protecting all South Orange County customers against a potentially lengthy loss
of electric service in the event that fire, explosion, earthquake, vandalism,
terrorism or other cause results in the loss of 230 kV or 138 kV service at Talega
Substation.

Protecting South Orange County customers against a complete loss of electric
service under 29 scenarios, and a partial loss of electric service under 28
scenarios, involving a forced outage during a planned maintenance event at
Talega Substation.

Protects South Orange County customers against loss of electric service caused by
Category C load shedding in the event of numerous single outage or multiple
element outages.

Permitting SDG&E to design its South Orange County system to comply with
mandatory requirements under NERC TPL-003-0b and TPL-002-0b.

Rebuilding Capistrano Substation to replace equipment and infrastructure at or
close to the end of its useful life, implement a more reliable configuration meeting
SDG&E’s operating and reliability criteria, meet current seismic, security and
safety standards, and provide more capacity to aid neighboring substations in the

event of an outage, and.
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6. Improve transmission and distribution operating flexibility to, among other things,
perform maintenance and respond to outages.

Section 2. The Project Mitigates the Reliability Risks Found in the South
Orange County Transmission System (Witness John Jontry)

A. The Project Mitigates the Risk of All Customers Losing Service After
Loss of 230 kV or 138 kV Service at Talega Substation

SDG&E's South Orange County customers are dependent on single power source, the
230 kV supply to Talega Substation, which then supplies power via 138 kV transmission lines to
the distribution substations within South Orange County. Any event that interrupted the 230 kV
or 138 kV service at Talega Substation, such as equipment failure, fire/explosion, earthquake, or
vandalism/terrorism, would leave over 300,000 people in South Orange County without
electricity until the damage was repaired. An extended outage of the 230 kV or 138 kV service
at Talega Substation would threaten public safety and cause severe economic impacts to South
Orange County. The Proposed Project addresses this problem by providing a second 230 kV
connection at a rebuilt Capistrano Substation (re-named San Juan Capistrano Substation).

B. The Project Mitigates the Risk of Customers Losing Service During
Maintenance Events at Talega Substation

Because Talega Substation is the sole power source for SDG&E’s South Orange County
system, and has a non-standard configuration that cannot be corrected within the existing
footprint, planned outages for maintenance at Talega leave some or all South Orange County
customers at risk that single forced outage of another element could interrupt their electric
service. As discussed in Chapter 4, Section 5, there are 29 scenarios under which a forced
outage during a maintenance event at Talega Substation would immediately drop all customer
load in South Orange County. There also are 28 scenarios where a forced outage during a

maintenance event at Talega Substation would require SDG&E to shed load, thus interrupting
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electric service to a significant number of South Orange County customers. The need for
maintenance at Talega Substation, which is over 35 years old, is increasing. A second 230 kV
source at the new San Juan Capistrano Substation will allow maintenance at Talega without this
risk.

C. The Project Mitigates the Risk of Customers Losing Service After an
Outage of One or More Transmission Elements

As discussed in Chapter 4, Sections 6 and 7, as of 2020, SDG&E expects that a number
of potential events, falling under Category C of the North American Electric Reliability
Corporation (NERC) reliability standards, involving outages of one or more transmission lines,
transformers, or other equipment, will directly result in interruption of service to customers.
SDG&E has identified 18 Category C scenarios where SDG&E would not be able to keep the
system within its Applicable Ratings before SDG&E could shed load, and 12 Category C
scenarios where SDG&E would shed load to keep the system within Applicable Ratings. Under
all scenarios, customer service would be interrupted.

SDG&E notes that, although NERC TPL-003-0b permits “controlled/planned” load
shedding to remain within Applicable Ratings, that NERC standard requires SDG&E to engage
in “controlled/planned” load shedding under the same circumstances that NERC TPL-002-0b
forbids any loss of customer load. This may be interpreted as a violation of NERC TPL-002-0b.
In any event, the effect on SDG&E’s customers is exactly the same—a single outage results in a
loss of electrical service.

The Proposed Project resolves most of these Category C issues by providing a second

bulk power source for the South Orange County load pocket.
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D. The Project Provides the Same Level of Service to South Orange
County as Provided to the Rest of the SDG&E Service Territory

The South Orange County portion of the SDG&E service territory is unique, in that it is
served by a single connection to the 230 kV bulk power system. The remainder of the SDG&E
system (metropolitan San Diego and the rural portions of East San Diego County) is supplied
through multiple 230 kV gateways. The Proposed Project resolves this issue by providing a
second bulk power source for the South Orange County load pocket, and providing the same
level of reliability to customers there as provided to SDG&E customers elsewhere.

Section 3. The Project Allows SDG&E to Comply with NERC Reliability
Standards (Witness John Jontry)

As discussed in Chapter 4, Section 6, as of 2020 there are 18 events, falling under
Category C of the NERC reliability standards, under which it is expected that outages of one or
more elements will cause overloads on SDG&E's South Orange County transmission system that
result in SDG&E's transmission lines exceeding "Applicable Ratings." These events cannot be
mitigated using a Special Protection Systems because CAISO’s Planning Standards forbid use of
the number of SPSs that would be necessary to address all of these events. These events would
be a violation of the mandatory requirements of NERC TPL-003-0b. In addition, there are many
events where SDG&E would be required to shed load after a single Category B event in order to
prepare for a subsequent outage. These events may be interpreted to be violations of NERC
TPL-002-0b. The Proposed Project will allow SDG&E to comply with NERC TPL-003-0b, as
well as avoid SDG&E having to interrupt customer service in these events.

Section 4. The Project Mitigates Reliability Risks at the Capistrano Substation
By Rebuilding It As the New San Juan Capistrano Substation (Witness Karl lliev)

As discussed in Chapter 5, Capistrano Substation, built over 60 years ago, long has been

on SDG&E’s priority list of substations that are in need of upgrades or replacement due to poor
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performance. To provide reliable electric service to SDG&E’s South Orange County customers,
the existing Capistrano Substation needs to be rebuilt to, among other things, upgrade its current
bus configuration to a more reliable configuration, replace deteriorating infrastructure and
equipment near the end of its useful life, meet current seismic, safety and security standards, and
allow 12 kV ties with neighboring substations that increase the reliability of the overall system.

The aging Capistrano Substation has the following issues, which threaten the reliability

of electric service to SDG&E’s customers served by the substation:

. Capistrano Substation has a non-standard configuration that does not meet current
operating criteria or reliability requirements.

. Capistrano Substation uses older technology that is more volatile than current
technology, and site constraints has the 138 kV capacitor in a less than optimal
location.

. Capistrano Substation has poorly performing equipment due to age, type, and
condition. The existing structures, foundations, and equipment do not conform to
the current recommended practices for seismic design of substations as provided
in IEEE 693 and ASCE 113, and older existing electrical equipment does not
meet the seismic withstand capability and has not been seismically qualified as
provided in IEEE 693.

. Capistrano Substation currently serves 13,400 residential and 1,784 commercial
and industrial meters, and San Juan Capistrano alone had an estimated 2013
population of 35,852 people. These customers are at risk due to the lack of
reliability.

. Capistrano Substation’s transformer loading is currently at 85% capacity at peak,
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and has little capacity for load growth or supporting neighboring substations.,
Preventive maintenance hours have been increasing at 15% annually, mainly due
to the aging infrastructure. SDG&E has had to replace equipment that has failed
or is obsolete such that no spare parts are available. ,

The outage history and corrective (non-programmed) maintenance history over
the last 15 years shows increasing trends caused by 138 kV and 12 kV disconnect
switches not operating properly, 12 kV and 138 kV capacitor issues, 138 kV and
12 kV potential transformer issues, and various hot spots from connections on
both 138 kV and 12 kV busses.,

Capistrano Substation currently has distribution circuit ties with its neighboring
substations, Laguna Niguel and Trabuco, but these ties cannot be utilized during
certain system conditions because of Capistrano Substation’s high loading and
lack of available capacity.

The current control shelter configuration does not meet SDG&E’s new security

guidelines due to its unprotected windows and size restrictions.

By completely replacing equipment, upgrading and rebuilding the substation to
SDG&E’s current design standards, all of the above reliability concerns are addressed. The

reliability gains from the Proposed Project, which are not achieved by only replacing equipment,

A new substation configuration which will improve reliability by creating more
opportunities to isolate substation buses, transmission lines and transformers
during equipment failures and maintenance outages. Additional capacity will

improve operating conditions during maintenance and after an equipment failure
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resulting in a forced outage.
o Additional distribution tie capacity between Capistrano Substation and its two
neighboring substations, Trabuco and Laguna Niguel substations, which provide

additional reliability for customers fed by each of those substations.

J Equipment, structures, and foundations constructed to current seismic
qualifications.

o New control shelter (in each 230 kV and 138 kV yard) built to current security
design.

o New and updated security systems.

o Updated relaying and improved SCADA.

o Reduced maintenance.

o Improved aesthetics.

o Increased safety.

o Rebuilding in an adjacent part of SDG&E’s parcel instead of the existing yard

will also avoid the reliability and safety issues of performing rebuild/replacement
construction in an existing yard.

Adequate reliability can only be gained by a complete rebuild and expansion of the
existing substation. The Proposed Project does so.

SDG&E also determined that it would be most cost effective and create the most
construction synergies if the rebuild of Capistrano Substation included a second 230 kV source
for South Orange County. As discussed above, a second 230 kV source is necessary to address
reliability concerns created by having Talega Substation serve as the only source of power to

SDG&E’s South Orange County system. Rebuilding Capistrano Substation as the new San Juan
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Capistrano Substation allows it to serve as the second source.

Section 5. Talega Substation (Witness Karl lliev)

Talega Substation currently is the sole source of power to SDG&E’s South Orange
County system. A non-standard bus configuration and aging equipment increase the risk of both
forced outages to customer service in South Orange County. As discussed in more detail in
Chapter 6, SDG&E’s Proposed Project addresses these reliability concerns by creating a second
230 kV power source at the rebuilt Capistrano Substation, which also creates space at Talega
Substation to re-configure the transmission bus to a more reliable configuration. The Proposed
Project will also reduce the loading at Talega Substation, which will allow SDG&E to not
replace two existing 230/69 kV transformers and the existing STATCOM voltage regulating
device when it reaches the end of its useful life.

Without the Proposed Project, SDG&E will need to perform, or seek to perform,
significant work at Talega Substation to improve reliability. SDG&E would need to replace the
two existing transformers and eventually the STATCOM noted above, at an estimated $95 to
$120 million cost. That alone would not address the reliability concerns arising from the non-
standard configuration. SDG&E also would have to evaluate the feasibility of acquiring
additional property to rebuild the Talega Substation in a more reliable configuration. However,
even rebuilding Talega Substation cannot provide the reliability benefits of a second source of
power to SDG&E’s South Orange County system.

The Proposed Project addresses all of the reliability concerns at Talega Substation

directly and will allow SDG&E to reconfigure Talega Substation within the existing substation

property.
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Section 6. The Project Improves Transmission and Distribution Operating
Flexibility (Witness John Jontry)

The Proposed Project meets this objective of improving transmission and distribution
operating flexibility by providing additional bulk power sources, and modernizing and expanding
the outdated 138 kV and 12 kV busses at Capistrano Substation.

The new 230 kV source provided by the Proposed Project will significantly improve the
ability of the Electric Transmission (Grid) Operations to schedule outages for maintenance
purposes not only at Talega Substation but also for neighboring substations at San Mateo,
Rancho Mission Viejo, Pico, and Trabuco. This improved transmission operational flexibility is
the result of two 230 kV transmission lines serving San Juan Capistrano and Talega Substations
and two 230/138 kV sources serving the South Orange County 138 kV network as proposed by
SDG&E.

The modernized 138 kV bus at the new San Juan Capistrano Substation will improve
operational flexibility with its breaker and a half design and increased positions to allow for the
feed of the new 230 kV source and three additional 138 kV transmission lines. This increased
operational flexibility will also allow SDG&E’s Grid Operations to utilize the 138 kV system
more efficiently and reliably in normal operations and in programming routine maintenance.
The additional distribution capacity of the San Juan Capistrano Substation will improve
distribution reliability by providing tie capacity to neighboring substations. This improved
reliability and operational flexibility comes from allowing existing cicuits to be more fully
utilized and allow for new 12 kV circuits to be added at San Juan Capistrano Substation.

Section 7. The Project Increases the Load Serving Capability of the South
Orange County System to Meet Customer Load Growth (Witness John Jontry)

The South Orange County is an area in SDG&E’s service territory experiencing

continuing load growth — it is expected to increase 13% over the next ten years. To provide
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efficient and effective service in the South Orange County area, SDG&E must locate the
proposed facilities (a new 230/138 kV substation and associated 230 kV transmission lines)
within the transmission load center. Capistrano Substation is in very close in proximity to the
electrical center of South Orange County's transmission load. Approximately 81 percent of the
load served by South Orange County 138 kV transmission network is within four miles of the
Capistrano Substation. By utilizing the Capistrano Substation location and its proximity to the
transmission load center, efficiencies will be obtained by reducing transmission line losses and
allow for more effective service. The rebuilding of Capistrano Substation will also allow for
increased capacity to more effectively serve the customer load surrounding Capistrano
Substation and support neighboring substations.

Section 8. A Transmission Project Is The Best Alternative To Address The
Reliability Deficit In South Orange County (Witness: John Jontry)

Public Utilities Code Section 1002.3 provides: “In considering an application for a
certificate for an electric transmission facility pursuant to Section 1001, the commission shall
consider cost-effective alternatives to transmission facilities that meet the need for an efficient,
reliable, and affordable supply of electricity, including, but not limited to, demand-side
alternatives such as targeted energy efficiency, ultraclean distributed generation, as defined in
Section 353.2, and other demand reduction resources.”

SDG&E’s Proposed Project addresses the potential loss of all power to SDG&E’s South
Orange County system and the over 300,000 people it serves as the result of a Category D event,
or a forced outage during a maintenance event, at Talega Substation. Energy efficiency, demand
response programs, and distributed generation cannot solve these reliability concerns and thus
are not feasible alternatives to the Proposed Project. Energy efficiency and demand response

programs can slow demand growth and can reduce local load levels in emergencies, but these
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programs cannot mitigate the potential loss of all power to SDG&E’s South Orange County
customers if either the 230 kV service or 138 kV service at Talega Substation are out of service.

Similarly, distributed generation is not a feasible alternative to the Proposed Project.
First, even homes and businesses with solar panels are unlikely to have power during an outage
on SDG&E’s South Orange County system. Absent a specially customized system, inverters
that serve solar and battery systems are designed to disconnect when they detect loss of service
from the utility, and do not reconnect until they detect 60 seconds or more of stable electric
service on the utility side of the inverter. This is a safety requirement. Second, even if some
residents or businesses have such customized systems, they must disconnect from the grid to
draw power from their batteries and thus cannot supply electricity to any other customers in the
area. Higher levels of energy efficiency and distributed generation can, at times, reduce load on
SDG&E’s system, thus potentially making Category C outages less likely to trigger load
shedding. However, as discussed in Chapter 4, Section 3, SDG&E’s local area forecasts already
account for anticipated levels of energy efficiency and distributed generation. Further,
distributed solar generation does not provide electricity to the grid when the sun is not shining on
the solar panels.

The need to rebuild Capistrano Substation exists regardless of any energy efficiency,

demand response programs or distributed generation.
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STATEMENT OF QUALIFICATIONS
e KARLILIEV, PE
My name is Karl Iliev and my business address is 8316 Century Park Court, San Diego,
California 92123. I am the System Protection & Control Engineering Manager in the Electric
Transmission & Distribution Engineering Department of San Diego Gas & Electric (SDG&E).
My section’s primary responsibities are to provide protective relay and control schemes,
settings, and communication systems for a safe and reliable grid, including providing technical

support, scoping advice, and review of substation electrical designs.

I began work at SDG&E in June 1999 as an Engineering Intern and have held positions
around the company on both transmission and distribution sides ranging from planning to
engineering to construction and operations. Since 2003, I’ve held positions of increasing
responsibility related to substation design and construction including work in System Protection
Engineering & Maintenance, Substation Construction & Maintenance, and Substation
Engineering & Design. I was the Substation Engineering & Design Manager for over 4 years
from 2009 into 2014 where my responsibities included cost estimatation, design specifications
and scoping, material procurement, apparatus assessment, engineering review, substation
drawing management, construction support, and real-time operational involvement for all of

SDG&E’s substations and substation related capital projects.

Immediately prior to obtaining full time employment with SDG&E in 2001, I graduated
California State University of Sacramento with a Bachelor of Science in Electrical and
Electronic Engineering with a concentration in Power Systems and a minor in Physics. In 2004,

I earned my license as a Professional Engineer in the State of California.

I have previously testified before this Commission.
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e JOHN M. JONTRY

My name is John M. Jontry. My business address is 8330 Century Park Court, San Diego,
California, 92123. 1 am employed by San Diego Gas & Electric Company (SDG&E) as
Transmission Planning Manager. I have been employed by SDG&E since 2005. For the past five
years I have managed the Grid Planning group within the Transmission Planning department,
with the primary responsibility of overseeing the annual grid reliability studies and the planning
studies for major special projects such as the South Orange Country Reliability Enhancement
project (SOCRE). Prior to working for SDG&E, I worked for electric utilities in Texas and
[llinois and for the Midwest Independent System Operator (MISO) in Indiana in various
engineering and operational roles for approximately fifteen years. I hold a bachelor’s degree in
Electrical Engineering from the University of Illinois and a master’s degree in Industrial
Technology from Eastern Illinois University. I am a Registered Professional Engineer in the
states of Illinois and Texas.

I have previously testified before this Commission.
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e CORY SMITH

My name is Cory Smith and my business address is 8330 Century Park Court, San Diego,
California 92123. I am employed as a Principal Engineer in the Transmission Planning
Department of San Diego Gas & Electric where I have worked since 2008. My duties include
assessing SDG&E’s transmission system for compliance with NERC Transmission Planning
Standards and creating technical models of SDG&E’s high voltage transmission system to assess
transmission system performance.

Prior to joining SDG&E, 1 was employed by Northeast Utilities in Berlin, Connecticut as
a Senior Engineer. My duties included the creation of technical models and the application of
specialized software to assess the reliability performance of the high voltage transmission system
owned by Northeast Utilities. Before my employment with Northeast Utilities I was employed
as an Engineer by the New York Independent System Operator in Schenectady, New York. My
duties included reliability assessments of the high voltage transmission system serving the State
of New York.

I received my Bachelor of Science degree in Electrical Engineering from Arizona State
University in 1989, my Master of Engineering degree in Electric Power Engineering from
Rensselaer Polytechnic Institute in 1994 and my Master of Business Administration degree from
The College of Saint Rose in 2003. In addition, I am a Registered Professional Engineer in the

states of California and New York.
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Standard TPL-002-0b — System Performance Following Loss of a Single BES Element

A. Introduction

1. Title: System Performance Following Loss of a Single Bulk Electric System
Element (Category B)

2. Number: TPL-002-0b

3. Purpose: System simulations and associated assessments are needed periodically to ensure

that reliable systems are developed that meet specified performance requirements
with sufficient lead time, and continue to be modified or upgraded as necessary
to meet present and future system needs.

4. Applicability:
4.1. Planning Authority
4.2. Transmission Planner

Effective Date: Immediately after approval of applicable regulatory authorities.

W

Requirements

R1. The Planning Authority and Transmission Planner shall each demonstrate through a valid
assessment that its portion of the interconnected transmission system is planned such that the
Network can be operated to supply projected customer demands and projected Firm (non-
recallable reserved) Transmission Services, at all demand levels over the range of forecast
system demands, under the contingency conditions as defined in Category B of Table I. To be
valid, the Planning Authority and Transmission Planner assessments shall:

R1.1. Be made annually.

R1.2.  Be conducted for near-term (years one through five) and longer-term (years six
through ten) planning horizons.

R1.3. Be supported by a current or past study and/or system simulation testing that
addresses each of the following categories,, showing system performance following
Category B of Table 1 (single contingencies). The specific elements selected (from
each of the following categories) for inclusion in these studies and simulations shall
be acceptable to the associated Regional Reliability Organization(s).

R1.3.1. Be performed and evaluated only for those Category B contingencies that
would produce the more severe System results or impacts. The rationale for
the contingencies selected for evaluation shall be available as supporting
information. An explanation of why the remaining simulations would
produce less severe system results shall be available as supporting
information.

R1.3.2. Couver critical system conditions and study years as deemed appropriate by
the responsible entity.

R1.3.3. Be conducted annually unless changes to system conditions do not warrant
such analyses.

R1.3.4. Be conducted beyond the five-year horizon only as needed to address
identified marginal conditions that may have longer lead-time solutions.

R1.3.5. Have all projected firm transfers modeled.

R1.3.6. Be performed and evaluated for selected demand levels over the range of
forecast system Demands.
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R2.

R3.

R1.3.7. Demonstrate that system performance meets Category B contingencies.
R1.3.8. Include existing and planned facilities.

R1.3.9. Include Reactive Power resources to ensure that adequate reactive resources
are available to meet system performance.

R1.3.10. Include the effects of existing and planned protection systems, including any
backup or redundant systems.

R1.3.11. Include the effects of existing and planned control devices.

R1.3.12. Include the planned (including maintenance) outage of any bulk electric
equipment (including protection systems or their components) at those
demand levels for which planned (including maintenance) outages are
performed.

R1.4.  Address any planned upgrades needed to meet the performance requirements of
Category B of Table I.

R1.5.  Consider all contingencies applicable to Category B.

When System simulations indicate an inability of the systems to respond as prescribed in
Reliability Standard TPL-002-0_R1, the Planning Authority and Transmission Planner shall
each:

R2.1.  Provide a written summary of its plans to achieve the required system performance as
described above throughout the planning horizon:

R2.1.1. Including a schedule for implementation.
R2.1.2. Including a discussion of expected required in-service dates of facilities.
R2.1.3. Consider lead times necessary to implement plans.

R2.2.  Review, in subsequent annual assessments, (where sufficient lead time exists), the
continuing need for identified system facilities. Detailed implementation plans are not
needed.

The Planning Authority and Transmission Planner shall each document the results of its
Reliability Assessments and corrective plans and shall annually provide the results to its
respective Regional Reliability Organization(s), as required by the Regional Reliability

Organization.

C. Measures

M1.

M2.

The Planning Authority and Transmission Planner shall have a valid assessment and corrective
plans as specified in Reliability Standard TPL-002-0_R1 and TPL-002-0_R2.

The Planning Authority and Transmission Planner shall have evidence it reported
documentation of results of its reliability assessments and corrective plans per Reliability
Standard TPL-002-0_R3.

D. Compliance

1. Compliance Monitoring Process

1.1. Compliance Monitoring Responsibility

Compliance Monitor: Regional Reliability Organizations.
Each Compliance Monitor shall report compliance and violations to NERC via the NERC
Compliance Reporting Process.
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1.2. Compliance Monitoring Period and Reset Timeframe
Annually.

1.3. Data Retention
None specified.
1.4. Additional Compliance Information
None.
2. Levels of Non-Compliance
2.1. Levell: Notapplicable.

2.2. Level 2:  Avalid assessment and corrective plan for the longer-term planning horizon is

not available.
2.3. Level 3:  Not applicable.

2.4. Level 4: A valid assessment and corrective plan for the near-term planning horizon is not

available.
E. Regional Differences
1. None identified.

Version History

Version Date Action Change Tracking
0 February 8, Adopted by NERC Board of Trustees New
2005
0 April 1, 2005 Effective Date New
Oa July 30, 2008 Adopted by NERC Board of Trustees New
Oa October 23, Added Appendix 1 — Interpretation of TPL- | Revised
2008 002-0 Requirements R1.3.2 and R1.3.12

and TPL-003-0 Requirements R1.3.2 and
R1.3.12 for Ameren and MISO

Ob November 5, Added Appendix 2 — Interpretation of Interpretation
2009 R1.3.10 approved by BOT on November 5,
2009
Ob September 15, FERC Order issued approving the Interpretation
2011 Interpretation of R1.3.10 (FERC Order

becomes effective October 24, 2011)
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Table I. Transmission System Standards — Normal and Emergency Conditions

Contingencies

System Limits or Impacts

Category
System Stable
and both
Thermal and Loss of Demand
N . Voltage or Cascading
Initiating Event(s) and Contingenc Lo e . .
g Ele(m)ent(s) gency Limits within Curtailed Firm Outages
Applicable Transfers
Rating?
A All Facilities in Service Yes No No
No Contingencies
Single Line Ground (SLG) or 3-Phase (3@) Fault,
B with Normal Clearing: Yes No ° No
Event resulting in 1. Generator Yes No ® No
the loss of a single 2. Transmission Circuit Yes No® No
element. 3. Transformer Yes No ® No
Loss of an Element without a Fault.
Single Pole Block, Normal Clearinge: b
4. Single Pole (dc) Line Yes No No
SLG Fault, with Normal Clearinge:
c 1. Bus Section Yes Planned/ . No
Event(s) resulting in Controlled
the loss of t_WO or 2. Breaker (failure or internal Fault) Yes Planned/ . No
more (multiple) Controlled
elements. SLG or 3@ Fault, with Normal Clearinge, Manual
System Adjustments, followed by another SLG or
3@ Fault, with Normal Clearinge: Yes Planned/ No
3. Category B (B1, B2, B3, or B4) Controlled®
contingency, manual system adjustments,
followed by another Category B (B1, B2,
B3, or B4) contingency
Bipolar Block, with Normal Clearinge: - o
4. Bipolar (dc) Line Fault (non 3@), with anne
P (de) e ( 2) Yes Controlled® No
Normal Clearing
5. Any two circuits of a multiple circuit Yes Planned/ No
towerline' Controlled®
SLG Fault, with Delayed Clearinge (stuck breaker
or protection system failure):
6. Generator Yes Planned/ . No
Controlled
7. Transformer Yes Planned/ . No
Controlled
8. Transmission Circuit Yes Plannedlc No
Controlled
9. Bus Section Yes Planned/ . No
Controlled
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D¢ 3@ Fault, with Delayed Clearing® (stuck breaker or protection system Evaluate for risks and

faiIUre): consequences.
Extreme event resulting in

two or more (multiple) 1. Generator 3. Transformer
elements removed or

= May involve substantial loss of
customer Demand and

Cascading out of service 2. Transmission Circuit 4, Bus Section generation in a widespread
_____________________ gmmmmmmmmmmmmmmmmm e area or areas.
3@ Fault, with Normal Clearing : = Portions or all of the
. . interconnected systems may
5. Breaker (failure or internal Fault) or may not achieve a new,
"""""""""""""""""""""""" r stable operating point.

6. Loss of towerline with three or more circuits = Evaluation of these events may
7. All transmission lines on a common right-of way require joint studies with
. neighboring systems.
8. Loss of a substation (one voltage level plus transformers)

9. Loss of a switching station (one voltage level plus transformers)
10. Loss of all generating units at a station
11. Loss of a large Load or major Load center

12. Failure of a fully redundant Special Protection System (or
remedial action scheme) to operate when required

13. Operation, partial operation, or misoperation of a fully redundant
Special Protection System (or Remedial Action Scheme) in
response to an event or abnormal system condition for which it
was not intended to operate

14. Impact of severe power swings or oscillations from Disturbances
in another Regional Reliability Organization.

a) Applicable rating refers to the applicable Normal and Emergency facility thermal Rating or system voltage limit as
determined and consistently applied by the system or facility owner. Applicable Ratings may include Emergency Ratings
applicable for short durations as required to permit operating steps necessary to maintain system control. All Ratings
must be established consistent with applicable NERC Reliability Standards addressing Facility Ratings.

b) Planned or controlled interruption of electric supply to radial customers or some local Network customers, connected to or
supplied by the Faulted element or by the affected area, may occur in certain areas without impacting the overall
reliability of the interconnected transmission systems. To prepare for the next contingency, system adjustments are
permitted, including curtailments of contracted Firm (non-recallable reserved) electric power Transfers.

¢) Depending on system design and expected system impacts, the controlled interruption of electric supply to customers
(load shedding), the planned removal from service of certain generators, and/or the curtailment of contracted Firm (non-
recallable reserved) electric power Transfers may be necessary to maintain the overall reliability of the interconnected
transmission systems.

d) A number of extreme contingencies that are listed under Category D and judged to be critical by the transmission
planning entity(ies) will be selected for evaluation. It is not expected that all possible facility outages under each listed
contingency of Category D will be evaluated.

e) Normal clearing is when the protection system operates as designed and the Fault is cleared in the time normally expected
with proper functioning of the installed protection systems. Delayed clearing of a Fault is due to failure of any protection
system component such as a relay, circuit breaker, or current transformer, and not because of an intentional design delay.

f) System assessments may exclude these events where multiple circuit towers are used over short distances (e.g., station
entrance, river crossings) in accordance with Regional exemption criteria.
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Appendix 1

Interpretation of TPL-002-0 Requirements R1.3.2 and R1.3.12 and
TPL-003-0 Requirements R1.3.2 and R1.3.12 for Ameren and MISO

NERC received two requests for interpretation of identical requirements (Requirements R1.3.2 and
R1.3.12) in TPL-002-0 and TPL-003-0 from the Midwest ISO and Ameren. These requirements state:

R1.3

TPL-002-0:

[To be valid, the Planning Authority and Transmission Planner assessments shall:]

Be supported by a current or past study and/or system simulation testing that addresses each

of the following categories, showing system performance following Category B of Table 1

(single contingencies). The specific elements selected (from each of the following categories)

for inclusion in these studies and simulations shall be acceptable to the associated Regional

Reliability Organization(s).

R1.3.2  Cover critical system conditions and study years as deemed appropriate by the
responsible entity.

R1.3.12 Include the planned (including maintenance) outage of any bulk electric equipment
(including protection systems or their components) at those demand levels for which
planned (including maintenance) outages are performed.

R1.3

TPL-003-0:

[To be valid, the Planning Authority and Transmission Planner assessments shall:]

Be supported by a current or past study and/or system simulation testing that addresses each

of the following categories, showing system performance following Category C of Table 1

(multiple contingencies). The specific elements selected (from each of the following

categories) for inclusion in these studies and simulations shall be acceptable to the associated

Regional Reliability Organization(s).

R1.3.2  Cover critical system conditions and study years as deemed appropriate by the
responsible entity.

R1.3.12 Include the planned (including maintenance) outage of any bulk electric equipment
(including protection systems or their components) at those demand levels for which
planned (including maintenance) outages are performed.

Requirement R1.3.2

Request for Interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.2

Received from Ameren on July 25, 2007:

Ameren specifically requests clarification on the phrase, “critical system conditions’ in R1.3.2. Ameren
asks if compliance with R1.3.2 requires multiple contingent generating unit Outages as part of possible
generation dispatch scenarios describing critical system conditions for which the system shall be planned
and modeled in accordance with the contingency definitions included in Table 1.
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Request for Interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.2

Received from MISO on August 9, 2007:

MISO asks if the TPL standards require that any specific dispatch be applied, other than one that is
representative of supply of firm demand and transmission service commitments, in the modeling of system
contingencies specified in Table 1 in the TPL standards.

MISO then asks if a variety of possible dispatch patterns should be included in planning analyses
including a probabilistically based dispatch that is representative of generation deficiency scenarios,
would it be an appropriate application of the TPL standard to apply the transmission contingency
conditions in Category B of Table 1 to these possible dispatch pattern.

The following interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.2 was developed by
the NERC Planning Committee on March 13, 2008:

The selection of a credible generation dispatch for the modeling of critical system conditions is within the
discretion of the Planning Authority. The Planning Authority was renamed “Planning Coordinator” (PC)
in the Functional Model dated February 13, 2007. (TPL -002 and -003 use the former “Planning
Authority” name, and the Functional Model terminology was a change in name only and did not affect
responsibilities.)

— Under the Functional Model, the Planning Coordinator “Provides and informs Resource Planners,
Transmission Planners, and adjacent Planning Coordinators of the methodologies and tools for the
simulation of the transmission system” while the Transmission Planner “Receives from the Planning
Coordinator methodologies and tools for the analysis and development of transmission expansion
plans.” A PC’s selection of “critical system conditions” and its associated generation dispatch falls
within the purview of “methodology.”

Furthermore, consistent with this interpretation, a Planning Coordinator would formulate critical system
conditions that may involve a range of critical generator unit outages as part of the possible generator
dispatch scenarios.

Both TPL-002-0 and TPL-003-0 have a similar measure M1:

M1.  The Planning Authority and Transmission Planner shall have a valid assessment and
corrective plans as specified in Reliability Standard TPL-002-0_R1 [or TPL-003-0_R1]
and TPL-002-0_R2 [or TPL-003-0_R2].”

The Regional Reliability Organization (RRO) is named as the Compliance Monitor in both standards.
Pursuant to Federal Energy Regulatory Commission (FERC) Order 693, FERC eliminated the RRO as the
appropriate Compliance Monitor for standards and replaced it with the Regional Entity (RE). See
paragraph 157 of Order 693. Although the referenced TPL standards still include the reference to the
RRO, to be consistent with Order 693, the RRO is replaced by the RE as the Compliance Monitor for this
interpretation. As the Compliance Monitor, the RE determines what a “valid assessment” means when
evaluating studies based upon specific sub-requirements in R1.3 selected by the Planning Coordinator and
the Transmission Planner. If a PC has Transmission Planners in more than one region, the REs must
coordinate among themselves on compliance matters.
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Requirement R1.3.12

Request for Interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.12

Received from Ameren on July 25, 2007:

Ameren also asks how the inclusion of planned outages should be interpreted with respect to the
contingency definitions specified in Table 1 for Categories B and C. Specifically, Ameren asks if R1.3.12
requires that the system be planned to be operated during those conditions associated with planned
outages consistent with the performance requirements described in Table 1 plus any unidentified outage.

Request for Interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.12

Received from MISO on August 9, 2007:

MISO asks if the term ““planned outages’ means only already known/scheduled planned outages that may
continue into the planning horizon, or does it include potential planned outages not yet scheduled that
may occur at those demand levels for which planned (including maintenance) outages are performed?

If the requirement does include not yet scheduled but potential planned outages that could occur in the
planning horizon, is the following a proper interpretation of this provision?

The system is adequately planned and in accordance with the standard if, in order for a system operator
to potentially schedule such a planned outage on the future planned system, planning studies show that a
system adjustment (load shed, re-dispatch of generating units in the interconnection, or system
reconfiguration) would be required concurrent with taking such a planned outage in order to prepare for
a Category B contingency (single element forced out of service)? In other words, should the system in
effect be planned to be operated as for a Category C3 n-2 event, even though the first event is a planned
base condition?

If the requirement is intended to mean only known and scheduled planned outages that will occur or may
continue into the planning horizon, is this interpretation consistent with the original interpretation by
NERC of the standard as provided by NERC in response to industry questions in the Phase | development
of this standard1?

The following interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.12 was developed by
the NERC Planning Committee on March 13, 2008:

This provision was not previously interpreted by NERC since its approval by FERC and other regulatory
authorities. TPL-002-0 and TPL-003-0 explicitly provide that the inclusion of planned (including
maintenance) outages of any bulk electric equipment at demand levels for which the planned outages are
required. For studies that include planned outages, compliance with the contingency assessment for TPL-
002-0 and TPL-003-0 as outlined in Table 1 would include any necessary system adjustments which
might be required to accommodate planned outages since a planned outage is not a “contingency” as
defined in the NERC Glossary of Terms Used in Standards.
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Appendix 2

Requirement Number and Text of Requirement

R1.3. Be supported by a current or past study and/or system simulation testing that addresses each of the
following categories, showing system performance following Category B of Table 1 (single
contingencies). The specific elements selected (from each of the following categories) for inclusion in
these studies and simulations shall be acceptable to the associated Regional Reliability Organization(s).

R1.3.10. Include the effects of existing and planned protection systems, including any backup or
redundant systems.

Background Information for Interpretation

Requirement R1.3 and sub-requirement R1.3.10 of standard TPL-002-0a contain three key obligations:

1. That the assessment is supported by “study and/or system simulation testing that addresses each
the following categories, showing system performance following Category B of Table 1 (single
contingencies).”

2. “...these studies and simulations shall be acceptable to the associated Regional Reliability
Organization(s).”
3. “Include the effects of existing and planned protection systems, including any backup or
redundant systems.”
Category B of Table 1 (single Contingencies) specifies:
Single Line Ground (SLG) or 3-Phase (39) Fault, with Normal Clearing:
1. Generator
2. Transmission Circuit
3. Transformer
Loss of an Element without a Fault.
Single Pole Block, Normal Clearing®:
4. Single Pole (dc) Line
Note e specifies:

e) Normal Clearing is when the protection system operates as designed and the Fault is cleared in the time
normally expected with proper functioning of the installed protection systems. Delayed clearing of a Fault
is due to failure of any protection system component such as a relay, circuit breaker, or current
transformer, and not because of an intentional design delay.

The NERC Glossary of Terms defines Normal Clearing as “A protection system operates as designed and
the fault is cleared in the time normally expected with proper functioning of the installed protection
systems.”

Conclusion

TPL-002-0a requires that System studies or simulations be made to assess the impact of single
Contingency operation with Normal Clearing. TPL-002-0a R1.3.10 does require that all elements
expected to be removed from service through normal operations of the Protection Systems be removed in
simulations.

This standard does not require an assessment of the Transmission System performance due to a Protection
System failure or Protection System misoperation. Protection System failure or Protection System
misoperation is addressed in TPL-003-0 — System Performance following Loss of Two or More Bulk
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Electric System Elements (Category C) and TPL-004-0 — System Performance Following Extreme
Events Resulting in the Loss of Two or More Bulk Electric System Elements (Category D).

TPL-002-0a R1.3.10 does not require simulating anything other than Normal Clearing when assessing the
impact of a Single Line Ground (SLG) or 3-Phase (3@) Fault on the performance of the Transmission
System.

In regards to PacifiCorp’s comments on the material impact associated with this interpretation, the
interpretation team has the following comment:

Requirement R2.1 requires “a written summary of plans to achieve the required system performance,”
including a schedule for implementation and an expected in-service date that considers lead times
necessary to implement the plan. Failure to provide such summary may lead to noncompliance that could
result in penalties and sanctions.
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Standard TPL-003-0b — System Performance Following Loss of Two or More BES Elements

A. Introduction

1.

5.

Title: System Performance Following Loss of Two or More Bulk Electric System
Elements (Category C)

Number: TPL-003-0b

Purpose:  System simulations and associated assessments are needed periodically to ensure
that reliable systems are developed that meet specified performance requirements, with
sufficient lead time and continue to be modified or upgraded as necessary to meet present and
future System needs.

Applicability:

4.1. Planning Authority

4.2. Transmission Planner
Effective Date: April 23, 2010

B. Requirements

R1.

The Planning Authority and Transmission Planner shall each demonstrate through a valid
assessment that its portion of the interconnected transmission systems is planned such that the
network can be operated to supply projected customer demands and projected Firm (non-
recallable reserved) Transmission Services, at all demand Levels over the range of forecast
system demands, under the contingency conditions as defined in Category C of Table |
(attached). The controlled interruption of customer Demand, the planned removal of
generators, or the Curtailment of firm (non-recallable reserved) power transfers may be
necessary to meet this standard. To be valid, the Planning Authority and Transmission Planner
assessments shall:

R1.1. Be made annually.

R1.2.  Be conducted for near-term (years one through five) and longer-term (years six
through ten) planning horizons.

R1.3. Be supported by a current or past study and/or system simulation testing that
addresses each of the following categories, showing system performance following
Category C of Table 1 (multiple contingencies). The specific elements selected (from
each of the following categories) for inclusion in these studies and simulations shall
be acceptable to the associated Regional Reliability Organization(s).

R1.3.1. Be performed and evaluated only for those Category C contingencies that
would produce the more severe system results or impacts. The rationale for
the contingencies selected for evaluation shall be available as supporting
information. An explanation of why the remaining simulations would
produce less severe system results shall be available as supporting
information.

R1.3.2. Couver critical system conditions and study years as deemed appropriate by
the responsible entity.

R1.3.3. Be conducted annually unless changes to system conditions do not warrant
such analyses.

R1.3.4. Be conducted beyond the five-year horizon only as needed to address
identified marginal conditions that may have longer lead-time solutions.

R1.3.5. Have all projected firm transfers modeled.

Page 1 of 13



Standard TPL-003-0b — System Performance Following Loss of Two or More BES Elements

R2.

R3.

R1.4.

R1.5.

R1.3.6. Be performed and evaluated for selected demand levels over the range of
forecast system demands.

R1.3.7. Demonstrate that System performance meets Table 1 for Category C
contingencies.

R1.3.8. Include existing and planned facilities.

R1.3.9. Include Reactive Power resources to ensure that adequate reactive resources
are available to meet System performance.

R1.3.10. Include the effects of existing and planned protection systems, including any
backup or redundant systems.

R1.3.11. Include the effects of existing and planned control devices.

R1.3.12. Include the planned (including maintenance) outage of any bulk electric
equipment (including protection systems or their components) at those
Demand levels for which planned (including maintenance) outages are
performed.

Address any planned upgrades needed to meet the performance requirements of
Category C.

Consider all contingencies applicable to Category C.

When system simulations indicate an inability of the systems to respond as prescribed in
Reliability Standard TPL-003-0_R1, the Planning Authority and Transmission Planner shall each:

R2.1.

R2.2.

Provide a written summary of its plans to achieve the required system performance as
described above throughout the planning horizon:

R2.1.1. Including a schedule for implementation.
R2.1.2. Including a discussion of expected required in-service dates of facilities.
R2.1.3. Consider lead times necessary to implement plans.

Review, in subsequent annual assessments, (where sufficient lead time exists), the
continuing need for identified system facilities. Detailed implementation plans are not
needed.

The Planning Authority and Transmission Planner shall each document the results of these
Reliability Assessments and corrective plans and shall annually provide these to its respective
NERC Regional Reliability Organization(s), as required by the Regional Reliability
Organization.

C. Measures

M1. The Planning Authority and Transmission Planner shall have a valid assessment and corrective
plans as specified in Reliability Standard TPL-003-0_R1 and TPL-003-0_R2.

The Planning Authority and Transmission Planner shall have evidence it reported
documentation of results of its reliability assessments and corrective plans per Reliability
Standard TPL-003-0_R3.

M2.

D. Compliance

1.

Compliance Monitoring Process

1.1. Compliance Monitoring Responsibility
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1.2.

1.3.

1.4.

Compliance Monitor: Regional Reliability Organizations.

Compliance Monitoring Period and Reset Timeframe

Annually.
Data Retention

None specified.

Additional Compliance Information

None.

2. Levels of Non-Compliance

2.1.
2.2.

2.3.
2.4,

Level 1:

Level 2:
is not available.

Level 3:

Level 4:
not available.

E. Regional Differences
1. None identified.

Version History

Not applicable.

Not applicable.

A valid assessment and corrective plan for the longer-term planning horizon

A valid assessment and corrective plan for the near-term planning horizon is

Version Date Action Change Tracking

0 February 8, 2005 | Adopted by NERC Board of Trustees New

0 April 1, 2005 Effective Date New

0 April 1, 2005 Add parenthesis to item “e” on page 8. Errata

Oa July 30, 2008 Adopted by NERC Board of Trustees

Oa October 23,2008 | Added Appendix 1 — Interpretation of TPL- Revised
002-0 Requirements R1.3.2 and R1.3.12 and
TPL-003-0 Requirements R1.3.2 and R1.3.12
for Ameren and MISO

Oa April 23, 2010 FERC approval of interpretation of TPL-003- | Interpretation
0R1.3.12

Ob February 7, 2013 | Interpretation adopted by NERC Board of
Trustees

Ob June 20, 2013 FERC order issued approving Interpretation
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Table I. Transmission System Standards — Normal and Emergency Conditions

Contingencies

System Limits or Impacts

Category
System Stable
and both
Thermal and Loss of Demand
I . Voltage or Cascading ©
Initiating Event(s) and Contingenc Lo e . .
g Ele(m)ent(s) gency Limits within Curtailed Firm Outages
Applicable Transfers
Rating?
A All Facilities in Service Yes No No
No Contingencies
Single Line Ground (SLG) or 3-Phase (3@) Fault,
B with Normal Clearing: Yes No ° No
Event resulting in 1. Generator Yes No ® No
the loss of a single 2. Transmission Circuit Yes No® No
element. 3. Transformer Yes No ® No
Loss of an Element without a Fault.
Single Pole Block, Normal Clearinge: b
4. Single Pole (dc) Line Yes No No
SLG Fault, with Normal Clearinge:
c 1. Bus Section Yes Planned/ . No
Event(s) resulting in Controlled
the loss of t_WO or 2. Breaker (failure or internal Fault) Yes Planned/ . No
more (multiple) Controlled
elements. SLG or 3@ Fault, with Normal Clearinge, Manual
System Adjustments, followed by another SLG or
3@ Fault, with Normal Clearinge: Yes Planned/ No
3. Category B (B1, B2, B3, or B4) Controlled®
contingency, manual system adjustments,
followed by another Category B (B1, B2,
B3, or B4) contingency
Bipolar Block, with Normal Clearinge: - o
4. Bipolar (dc) Line Fault (non 3@), with anne
P (de) e ( 2) Yes Controlled® No
Normal Clearing
5. Any two circuits of a multiple circuit Yes Planned/ No
towerline' Controlled®
SLG Fault, with Delayed Clearinge (stuck breaker
or protection system failure):
6. Generator Yes Planned/ . No
Controlled
7. Transformer Yes Planned/ . No
Controlled
8. Transmission Circuit Yes Plannedlc No
Controlled
9. Bus Section Yes Planned/ . No
Controlled
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p ¢ 3@ Fault, with Delayed Clearing ° (stuck breaker or protection system Evaluate for risks and

failure): consequences.
Extreme event resulting in

two or more (multiple) 1. Generator 3. Transformer
elements removed or
Cascading out of service

= May involve substantial loss of
customer Demand and

2. Transmission Circuit 4. Bus Section generation in a widespread
area or areas.

= Portions or all of the
interconnected systems may
or may not achieve a new,
stable operating point.

= Evaluation of these events may

. . - require joint studies with

Loss of towerline with three or more circuits neighboring systems.

All transmission lines on a common right-of way

Loss of a substation (one voltage level plus transformers)

Loss of a switching station (one voltage level plus transformers)

10. Loss of all generating units at a station

3@ Fault, with Normal Clearinge:

5. Breaker (failure or internal Fault)

© ® N o

11. Loss of a large Load or major Load center

12. Failure of a fully redundant Special Protection System (or
remedial action scheme) to operate when required

13. Operation, partial operation, or misoperation of a fully redundant
Special Protection System (or Remedial Action Scheme) in
response to an event or abnormal system condition for which it
was not intended to operate

14. Impact of severe power swings or oscillations from Disturbances
in another Regional Reliability Organization.

a) Applicable rating refers to the applicable Normal and Emergency facility thermal Rating or system voltage limit as
determined and consistently applied by the system or facility owner. Applicable Ratings may include Emergency Ratings
applicable for short durations as required to permit operating steps necessary to maintain system control. All Ratings
must be established consistent with applicable NERC Reliability Standards addressing Facility Ratings.

b) Planned or controlled interruption of electric supply to radial customers or some local Network customers, connected to or
supplied by the Faulted element or by the affected area, may occur in certain areas without impacting the overall
reliability of the interconnected transmission systems. To prepare for the next contingency, system adjustments are
permitted, including curtailments of contracted Firm (non-recallable reserved) electric power Transfers.

¢) Depending on system design and expected system impacts, the controlled interruption of electric supply to customers
(load shedding), the planned removal from service of certain generators, and/or the curtailment of contracted Firm (non-
recallable reserved) electric power transfers may be necessary to maintain the overall reliability of the interconnected
transmission systems.

d) A number of extreme contingencies that are listed under Category D and judged to be critical by the transmission
planning entity(ies) will be selected for evaluation. It is not expected that all possible facility outages under each listed
contingency of Category D will be evaluated.

e) Normal clearing is when the protection system operates as designed and the Fault is cleared in the time normally expected
with proper functioning of the installed protection systems. Delayed clearing of a Fault is due to failure of any protection
system component such as a relay, circuit breaker, or current transformer, and not because of an intentional design delay.

f) System assessments may exclude these events where multiple circuit towers are used over short distances (e.g., station
entrance, river crossings) in accordance with Regional exemption criteria.
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Appendix 1

Interpretation of TPL-002-0 Requirements R1.3.2 and R1.3.12 and TPL-003-0
Requirements R1.3.2 and R1.3.12 for Ameren and MISO

NERC received two requests for interpretation of identical requirements (Requirements R1.3.2 and
R1.3.12) in TPL-002-0 and TPL-003-0 from the Midwest ISO and Ameren. These requirements state:

TPL-002-0:
[To be valid, the Planning Authority and Transmission Planner assessments shall:]

R1.3  Be supported by a current or past study and/or system simulation testing that addresses each
of the following categories, showing system performance following Category B of Table 1
(single contingencies). The specific elements selected (from each of the following categories)
for inclusion in these studies and simulations shall be acceptable to the associated Regional
Reliability Organization(s).
R1.3.2  Cover critical system conditions and study years as deemed appropriate by the
responsible entity.

R1.3.12 Include the planned (including maintenance) outage of any bulk electric equipment
(including protection systems or their components) at those demand levels for which
planned (including maintenance) outages are performed.

TPL-003-0:
[To be valid, the Planning Authority and Transmission Planner assessments shall:]

R1.3  Be supported by a current or past study and/or system simulation testing that addresses each
of the following categories, showing system performance following Category C of Table 1
(multiple contingencies). The specific elements selected (from each of the following
categories) for inclusion in these studies and simulations shall be acceptable to the associated
Regional Reliability Organization(s).

R1.3.2  Cover critical system conditions and study years as deemed appropriate by the
responsible entity.

R1.3.12 Include the planned (including maintenance) outage of any bulk electric equipment
(including protection systems or their components) at those demand levels for which
planned (including maintenance) outages are performed.

Requirement R1.3.2

Request for Interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.2

Received from Ameren on July 25, 2007:

Ameren specifically requests clarification on the phrase, “critical system conditions’ in R1.3.2. Ameren
asks if compliance with R1.3.2 requires multiple contingent generating unit Outages as part of possible
generation dispatch scenarios describing critical system conditions for which the system shall be planned
and modeled in accordance with the contingency definitions included in Table 1.
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Request for Interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.2

Received from MISO on August 9, 2007:

MISO asks if the TPL standards require that any specific dispatch be applied, other than one that is
representative of supply of firm demand and transmission service commitments, in the modeling of system
contingencies specified in Table 1 in the TPL standards.

MISO then asks if a variety of possible dispatch patterns should be included in planning analyses
including a probabilistically based dispatch that is representative of generation deficiency scenarios,
would it be an appropriate application of the TPL standard to apply the transmission contingency
conditions in Category B of Table 1 to these possible dispatch pattern.

The following interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.2 was developed by
the NERC Planning Committee on March 13, 2008:

The selection of a credible generation dispatch for the modeling of critical system conditions is within the
discretion of the Planning Authority. The Planning Authority was renamed “Planning Coordinator” (PC)
in the Functional Model dated February 13, 2007. (TPL -002 and -003 use the former “Planning
Authority” name, and the Functional Model terminology was a change in name only and did not affect
responsibilities.)

— Under the Functional Model, the Planning Coordinator “Provides and informs Resource Planners,
Transmission Planners, and adjacent Planning Coordinators of the methodologies and tools for the
simulation of the transmission system” while the Transmission Planner “Receives from the Planning
Coordinator methodologies and tools for the analysis and development of transmission expansion
plans.” A PC’s selection of “critical system conditions” and its associated generation dispatch falls
within the purview of “methodology.”

Furthermore, consistent with this interpretation, a Planning Coordinator would formulate critical system
conditions that may involve a range of critical generator unit outages as part of the possible generator
dispatch scenarios.

Both TPL-002-0 and TPL-003-0 have a similar measure M1:

M1.  The Planning Authority and Transmission Planner shall have a valid assessment and
corrective plans as specified in Reliability Standard TPL-002-0_R1 [or TPL-003-0_R1]
and TPL-002-0_R2 [or TPL-003-0_R2].”

The Regional Reliability Organization (RRO) is named as the Compliance Monitor in both standards.
Pursuant to Federal Energy Regulatory Commission (FERC) Order 693, FERC eliminated the RRO as the
appropriate Compliance Monitor for standards and replaced it with the Regional Entity (RE). See
paragraph 157 of Order 693. Although the referenced TPL standards still include the reference to the
RRO, to be consistent with Order 693, the RRO is replaced by the RE as the Compliance Monitor for this
interpretation. As the Compliance Monitor, the RE determines what a “valid assessment” means when
evaluating studies based upon specific sub-requirements in R1.3 selected by the Planning Coordinator and
the Transmission Planner. If a PC has Transmission Planners in more than one region, the REs must
coordinate among themselves on compliance matters.
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Requirement R1.3.12

Request for Interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.12

Received from Ameren on July 25, 2007:

Ameren also asks how the inclusion of planned outages should be interpreted with respect to the
contingency definitions specified in Table 1 for Categories B and C. Specifically, Ameren asks if R1.3.12
requires that the system be planned to be operated during those conditions associated with planned
outages consistent with the performance requirements described in Table 1 plus any unidentified outage.

Request for Interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.12

Received from MISO on August 9, 2007:

MISO asks if the term ““planned outages” means only already known/scheduled planned outages that may
continue into the planning horizon, or does it include potential planned outages not yet scheduled that
may occur at those demand levels for which planned (including maintenance) outages are performed?

If the requirement does include not yet scheduled but potential planned outages that could occur in the
planning horizon, is the following a proper interpretation of this provision?

The system is adequately planned and in accordance with the standard if, in order for a system operator
to potentially schedule such a planned outage on the future planned system, planning studies show that a
system adjustment (load shed, re-dispatch of generating units in the interconnection, or system
reconfiguration) would be required concurrent with taking such a planned outage in order to prepare for
a Category B contingency (single element forced out of service)? In other words, should the system in
effect be planned to be operated as for a Category C3 n-2 event, even though the first event is a planned
base condition?

If the requirement is intended to mean only known and scheduled planned outages that will occur or may
continue into the planning horizon, is this interpretation consistent with the original interpretation by
NERC of the standard as provided by NERC in response to industry questions in the Phase | development
of this standard1?

The following interpretation of TPL-002-0 and TPL-003-0 Requirement R1.3.12 was developed by
the NERC Planning Committee on March 13, 2008:

This provision was not previously interpreted by NERC since its approval by FERC and other regulatory
authorities. TPL-002-0 and TPL-003-0 explicitly provide that the inclusion of planned (including
maintenance) outages of any bulk electric equipment at demand levels for which the planned outages are
required. For studies that include planned outages, compliance with the contingency assessment for TPL-
002-0 and TPL-003-0 as outlined in Table 1 would include any necessary system adjustments which
might be required to accommodate planned outages since a planned outage is not a “contingency” as
defined in the NERC Glossary of Terms Used in Standards.
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Appendix 2

Interpretation 2012-INT-02: Response to Request for Interpretation of TPL-003-0a,

Requirements R1.3.1, R1.3.10 and R1.5 and TPL-004-0, Requirements R1.3.1, R1.3.7 and R1.4
for the System Protection and Control Subcommittee

Date submitted: | December 12, 2011

The following interpretations of TPL-003-0a, System Performance Following Loss of Two or More Bulk
Electric System Elements (Category C), Requirements R1.3.1, R1.3.10 and R1.5 and TPL-004-0, System
Performance Following Extreme Events Resulting in the Loss of Two or More Bulk Electric System
Elements (Category D), Requirements R1.3.1, R1.37 and R1.4 were developed by members of the Assess
Transmission Future Needs Standard Drafting Team (ATFNSTD), Protection System Misoperations
Standard Development Team (PSMSDT), and Protection System Maintenance and Testing Standard
Drafting Team (PSMTSDT).

Standard Requirement (and text)

TPL-003-0a R1.3.1 Be performed and evaluated only for those Category C contingencies that
would produce the more severe system results or impacts. The rationale for the
contingencies selected for evaluation shall be available as supporting information.
An explanation of why the remaining simulations would produce less severe system
results shall be available as supporting information.

TPL-003-0a R1.3.10. Include the effects of existing and planned protection systems, including
any backup or redundant systems.

TPL-003-0a R1.5. Consider all contingencies applicable to Category C.

TPL-004-0 R1.3.1. Be performed and evaluated only for those Category D contingencies that
would produce the more severe system results or impacts. The rationale for the
contingencies selected for evaluation shall be available as supporting information.
An explanation of why the remaining simulations would produce less severe system
results shall be available as supporting information.

TPL-004-0 R1.3.7. Include the effects of existing and planned protection systems, including any
backup or redundant systems.

TPL-004-0 R1.4. Consider all contingencies applicable to Category D.

Please explain the clarification needed (as submitted).

This interpretation request has been developed to address Commission concerns related to the term
“Single Point of Failure” and how it relates to system performance and contingency planning
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clarification regarding the following questions about the listed standards, requirements and terms.
More specifically, clarification is needed about the comprehensive study of system performance
relating to Table 1’s, Category C and D contingency of a “protection system failure” and specifically the
impact of failed components (i.e., “Single Point of Failure”). It is not entirely clear whether a valid
assessment of a protection system failure includes evaluation of shared or non-redundant protection
system components. Protection systems that have a shared protection system component are not two
independent protection systems, because both protection systems will be mutually impacted for a
failure of a single shared component. A protection system component evaluation would include the
evaluation of the consequences on system performance for the failure of any protection system
component that is integral to the operation of the protection system being evaluated and to the
operation of another protection system.

On March 30, 2009, NERC issued an Industry Advisory — Protection System Single Point of Failure® (i.e.,
NERC Alert) for three significant events. One of which, the Westwing outage (June 14, 2004) was
caused by failure of a single auxiliary relay that initiated both breaker tripping and the breaker failure
protection. Since breaker tripping and breaker failure protection both shared the same auxiliary relay,
there was no independence between breaker tripping and breaker failure protection systems, therefore
causing both protection systems to not operate for the single component failure of the auxiliary relay.
The failure of this auxiliary relay is known as a “single point of failure.” It is not clear whether this
situation is comprehensively addressed by the applicable entities when making a valid assessment of
system performance for both Category C and D contingencies.

Question 1: For the parenthetical “(stuck breaker or protection system failure)” in TPL-003-0a (Category
C contingencies 6-9) and TPL-004-0 (Category D contingencies 1-4), does an entity have the option of
evaluating the effects” of either “stuck breaker” or “protection system failure” contingencya, or does an
applicable entity have to evaluate the contingency that produces the more severe system results or
impacts as identified in R1.3.1 of both standards?

There is a lack of clarity whether R1.3.1” requires an entity to assess which contingency causes the most
severe system results or impacts (R1.3.1) and this ambiguity could result in a potential reliability gap.
Whether the simulation of a stuck breaker or protection system failure will produce the worst result
depends on the protection system design. For example when a protection system is fully redundant, a
protection system failure will not affect fault clearing; therefore, a stuck breaker would result in more
severe system results or impacts. However, when a protection system failure affects fault clearing, the
fault clearing time may be longer than the breaker failure protection clearing time for a stuck breaker
contingency and may result in tripping of additional system elements, resulting in a more severe system

! NERC Website: (http://www.nerc.com/fileUploads/File/Events%20Analysis/A-2009-03-30-01.pdf)

> As required by NERC Reliability Standard TPL-003-0a, Requirement R1.3.10. and/or TPL-004-0, Requirement
R1.3.7.

*As required by NERC Reliability Standard TPL-003-0a, Requirement R1.5. and/or TPL-004-0, Requirement R1.4.
*“Be performed and evaluated only for those Category (TPL-003-0a Category C and TPL-004-0 Category D)
contingencies that would produce the more severe system results or impacts.”
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response.

Question 2: For the phrase “Delayed Clearing™” used in Category C°® contingencies 6-9 and Category D’
contingencies 1-4, to what extent does the description in Table 1, footnote (e)® require an entity to
model a single point of failure of a protection system component that may prevent correct operation of
a protection system, including other protection systems impacted by that failed component based on
the as-built design of that protection system?

There is a lack of clarity whether footnote (e) in Table 1 requires the study and/or simulation of a failure
of a protection system component (i.e., single point of failure) that may prevent correct operation of
the protection system(s) impacted by the component failure. Protection systems that share a
protection system component are fully dependent upon the correct operation of that single shared
component and do not perform as two independent protection systems. This lack of clarity may result
in a potential reliability gap.

Clarity is necessary as to whether (1) a valid assessment should include evaluation of delayed clearing
due to failure of the protection system component (i.e., single point of failure), such as the failure of a
shared protection system component, that produces the more severe system results or impacts; and (2)
the study and/or simulation of the fault clearing sequence and protection system(s) operation should
be based on the protection system(s) as-built design.

The lack of clarity is compounded by the similarity between the phrase “Delayed Clearing” used in TPL-
003-0a and TPL-004-0, footnote (e), and the NERC glossary term “Delayed Fault Clearing.” While TPL-
003-0a and TPL-004-0 do not use the glossary term, the similarity may lead to confusion and
inconsistency in how entities apply footnote (e) to “stuck breaker” or “protection system failure”
contingency assessments.

For the parenthetical “(stuck breaker or protection system failure)” in TPL-003-0a (Category C
contingencies 6-9) and TPL-004-0 (Category D contingencies 1-4), does an entity have the option of
evaluating the effects’ of either “stuck breaker” or “protection system failure” contingency™®, or does
an applicable entity have to evaluate the contingency that produces the more severe system results or
impacts as identified in R1.3.1 of both standards?

> As required by NERC Reliability Standard TPL-003-0a, Requirement R1.5. and/or TPL-004-0, Requirement R1.4.
®As required by NERC Reliability Standard TPL-003-0a, Requirement R1.5.

7 As required by NERC Reliability Standard TPL-004-0, Requirement R1.4.

® Footnote (e) Delayed Clearing: “failure of any protection system component such as a relay, circuit breaker, or
current transformer, and not because of an intentional design delay,”

° As required by NERC Reliability Standard TPL-003-0a, Requirement R1.3.10. and/or TPL-004-0, Requirement
R1.3.7.

% As required by NERC Reliability Standard TPL-003-0a, Requirement R1.5. and/or TPL-004-0, Requirement R1.4.
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Response 1

The interpretation drafting team concludes that the Planning Authority and Transmission Planner must
evaluate the situation that produces the more severe system results or impacts (i.e., TPL-003-0a, R1.3.1
and TPL-004-0, R1.3.1) due to a delayed clearing condition regardless of whether the condition resulted
from a stuck breaker or protection system failure. The Reliability Standards TPL-003-0a (Table |,
Category C contingencies 6-9) and TPL-004-0 (Table I, Category D contingencies 1-4) involve an
assessment of the effects of either a stuck breaker or a protection system failure. The single line
ground (SLG) (TPL-003-0a, Table I, Category C) Fault and 3-phase (3¢) (TPL-004-0, Table |, Category D)
Fault contingencies with delayed clearing are further defined by footnote (e) and the parenthetical
phrase “(stuck breaker or protection system failure).” Footnote (e) explains that “Delayed clearing of a
Fault is due to failure of any protection system component such as a relay, circuit breaker, or current
transformer, and not because of an intentional design delay.” The parenthetical further emphasizes
that the failure may be a “stuck breaker or protection system failure” that causes the delayed clearing
of the fault. The text in Table 1 in either standard explains that when selecting delayed clearing
contingencies to evaluate, both conditions “(stuck breaker or protection system failure)” must be
considered.

Question 2

For the phrase “Delayed Clearing'"” used in Category C** contingencies 6-9 and Category D*
contingencies 1-4, to what extent does the description in Table 1, footnote (e)** require an entity to
model a single point of failure of a protection system component that may prevent correct operation of
a protection system, including other protection systems impacted by that failed component based on
the as-built design of that protection system?

Response 2

The term “Delayed Clearing” that is described in Table I, footnote (e) refers to fault clearing that results
from a failure to achieve the protection system’s normally expected clearing time. For Category Cor D
contingencies, each Planning Authority and Transmission Planner is permitted engineering judgment in
its selection of the protection system component failures for evaluation that would produce the more
severe system results or impact (i.e., TPL-003-0a, R1.3.1 and TPL-004-0, R1.3.1). The evaluation would
include addressing all protection systems affected by the selected component.

A protection system component failure that impacts one or more protection systems and increases the
total fault clearing time requires the Planning Authority and Transmission Planner to simulate the full

1 as required by NERC Reliability Standard TPL-003-0a, Requirement R1.5. and/or TPL-004-0, Requirement R1.4.
2 as required by NERC Reliability Standard TPL-003-0a, Requirement R1.5.

B as required by NERC Reliability Standard TPL-004-0, Requirement R1.4.

" Footnote (e) Delayed Clearing: “failure of any protection system component such as a relay, circuit breaker, or
current transformer, and not because of an intentional design delay,”
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impact (clearing time and facilities removed) on the Bulk Electric System performance.

The interpretation drafting team bases this conclusion on the footnote (e) example “...any protection
system component such as, relay, circuit breaker, or current transformer...” because the component
“circuit breaker” is not addressed in the current or previously defined NERC glossary term. The
interpretation drafting team initially believed the lowercase usage of “protection system” inferred the
NERC glossary term and the components described therein; however, based on the interpretation
drafting team’s further assessment of footnote (e), it concludes that the existing TPL standards (TPL-
003-0a and TPL-004-0) do not implicitly use the NERC glossary term. Without an explicit reference to
the NERC glossary term, “Protection System,” the two standards do not prescribe the specific
protection system components that must be addressed by the Planning Authority and Transmission
Planner in performing the studies required in TPL-003-0a and TPL-004-0.
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Standard TPL-004-0a— System Performance Following Extreme BES Events

A. Introduction

1.

5.

Title: System Performance Following Extreme Events Resulting in the Loss of Two or
More Bulk Electric System Elements (Category D)

Number: TPL-004-0a

Purpose: System simulations and associated assessments are needed periodically to ensure that
reliable systems are developed that meet specified performance requirements, with sufficient
lead time and continue to be modified or upgraded as necessary to meet present and future
System needs.

Applicability:

4.1. Planning Authority

4.2. Transmission Planner
Effective Date: April 1, 2005

B. Requirements

R1.

The Planning Authority and Transmission Planner shall each demonstrate through a valid
assessment that its portion of the interconnected transmission system is evaluated for the risks
and consequences of a number of each of the extreme contingencies that are listed under
Category D of Table I. To be valid, the Planning Authority’s and Transmission Planner’s
assessment shall:

R1.1. Be made annually.
R1.2.  Be conducted for near-term (years one through five).

R1.3. Be supported by a current or past study and/or system simulation testing that
addresses each of the following categories, showing system performance following
Category D contingencies of Table I. The specific elements selected (from within
each of the following categories) for inclusion in these studies and simulations shall
be acceptable to the associated Regional Reliability Organization(s).

R1.3.1. Be performed and evaluated only for those Category D contingencies that would
produce the more severe system results or impacts. The rationale for the
contingencies selected for evaluation shall be available as supporting
information. An explanation of why the remaining simulations would produce
less severe system results shall be available as supporting information.

R1.3.2. Cover critical system conditions and study years as deemed appropriate by the
responsible entity.

R1.3.3. Be conducted annually unless changes to system conditions do not warrant
such analyses.

R1.3.4. Have all projected firm transfers modeled.
R1.3.5. Include existing and planned facilities.

R1.3.6. Include Reactive Power resources to ensure that adequate reactive resources
are available to meet system performance.

R1.3.7. Include the effects of existing and planned protection systems, including any
backup or redundant systems.

R1.3.8. Include the effects of existing and planned control devices.
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R1.3.9. Include the planned (including maintenance) outage of any bulk electric
equipment (including protection systems or their components) at those demand
levels for which planned (including maintenance) outages are performed.

R1.4. Consider all contingencies applicable to Category D.

R2. The Planning Authority and Transmission Planner shall each document the results of its
reliability assessments and shall annually provide the results to its entities’ respective NERC
Regional Reliability Organization(s), as required by the Regional Reliability Organization.

C. Measures

M1. The Planning Authority and Transmission Planner shall have a valid assessment for its system
responses as specified in Reliability Standard TPL-004-0_R1.

M2. The Planning Authority and Transmission Planner shall provide evidence to its Compliance
Monitor that it reported documentation of results of its reliability assessments per Reliability
Standard TPL-004-0_R1.

D. Compliance
1.  Compliance Monitoring Process

1.1. Compliance Monitoring Responsibility
Compliance Monitor: Regional Reliability Organization.

Each Compliance Monitor shall report compliance and violations to NERC via the
NERC Compliance Reporting Process.

1.2.  Compliance Monitoring Period and Reset Timeframe
Annually.

1.3. Data Retention
None specified.

1.4,  Additional Compliance Information
None.

2. Levels of Non-Compliance

2.1,  Level 1: A valid assessment, as defined above, for the near-term planning horizon
is not available.

2.2. Level 2: Not applicable.
2.3. Level 3: Not applicable.

2.4. Level 4: Not applicable.
E. Regional Differences

1.  None identified.

Version History

Version Date Action Change Tracking
0 April 1, 2005 Effective Date New
Oa February 7, 2013 Interpretation adopted by NERC Board of
Trustees
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Oa

June 20, 2013

Interpretation approved in FERC order
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Table I. Transmission System Standards — Normal and Emergency Conditions

Contingencies

System Limits or Impacts

Category
System Stable
and both
Thermal and Loss of Demand
o . Voltage or Cascading
Initiating Event(s) and Contingenc Lo EE . .
g EIeEn)ent(s) gency Limits within Curtailed Firm Outages
Applicable Transfers
Rating®
A All Facilities in Service Yes No No
No Contingencies
Single Line Ground (SLG) or 3-Phase (39) Fault,
B with Normal Clearing: Yes No ® No
Event resulting in 1. Generator Yes No® No
the loss of a single 2. Transmission Circuit Yes No ° No
element. 3. Transformer Yes No ® No
Loss of an Element without a Fault.
Single Pole Block, Normal Clearinge: b
4. Single Pole (dc) Line Yes No No
SLG Fault, with Normal Clearinge:
c 1. Bus Section Yes Planned/ . No
Event(s) resulting in Controlled
the loss of two or 2. Breaker (failure or internal Fault) Yes Planned/ No
more (multiple) Controlled
elements. SLG or 3@ Fault, with Normal Clearinge, Manual
System Adjustments, followed by another SLG or
3@ Fault, with Normal Clearinge: Yes Planned/ No
3. Category B (B1, B2, B3, or B4) Controlled®
contingency, manual system adjustments,
followed by another Category B (B1, B2,
B3, or B4) contingency
Bipolar Block, with Normal Clearinge: - o
4. Bipolar (dc) Line Fault (non 3@), with anne
P (de) e ( ) Yes Controlled® No
Normal Clearing
5. Any two circuits of a multiple circuit Yes Planned/ No
towerline' Controlled®
SLG Fault, with Delayed Clearinge (stuck breaker
or protection system failure):
6. Generator Yes Planned/ . No
Controlled
7. Transformer Yes Planned/ . No
Controlled
8. Transmission Circuit Yes Planned/ No
Controlled
9. Bus Section Yes Planned/ . No
Controlled
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D¢ 3@ Fault, with Delayed Clearing® (stuck breaker or protection system Evaluate for risks and

faiIUre): consequences.
Extreme event resulting in

two or more (multiple) 1. Generator 3. Transformer
elements removed or
Cascading out of service

= May involve substantial loss of
customer Demand and

2. Transmission Circuit 4. Bus Section generation in a widespread
area or areas.

= Portions or all of the
interconnected systems may
or may not achieve a new,
stable operating point.

= Evaluation of these events may
require joint studies with
neighboring systems.

3@ Fault, with Normal Clearinge:

5. Breaker (failure or internal Fault)

Loss of towerline with three or more circuits

All transmission lines on a common right-of way

Loss of a substation (one voltage level plus transformers)

Loss of a switching station (one voltage level plus transformers)
10. Loss of all generating units at a station

11. Loss of a large Load or major Load center

12. Failure of a fully redundant Special Protection System (or
remedial action scheme) to operate when required

13. Operation, partial operation, or misoperation of a fully redundant
Special Protection System (or Remedial Action Scheme) in
response to an event or abnormal system condition for which it
was not intended to operate

14. Impact of severe power swings or oscillations from Disturbances
in another Regional Reliability Organization.

© ® N o

a) Applicable rating refers to the applicable Normal and Emergency facility thermal Rating or System Voltage Limit as
determined and consistently applied by the system or facility owner. Applicable Ratings may include Emergency Ratings
applicable for short durations as required to permit operating steps necessary to maintain system control. All Ratings
must be established consistent with applicable NERC Reliability Standards addressing Facility Ratings.

b) Planned or controlled interruption of electric supply to radial customers or some local network customers, connected to or
supplied by the Faulted element or by the affected area, may occur in certain areas without impacting the overall
reliability of the interconnected transmission systems. To prepare for the next contingency, system adjustments are
permitted, including curtailments of contracted Firm (non-recallable reserved) electric power Transfers.

¢) Depending on system design and expected system impacts, the controlled interruption of electric supply to customers
(load shedding), the planned removal from service of certain generators, and/or the curtailment of contracted Firm (non-
recallable reserved) electric power Transfers may be necessary to maintain the overall reliability of the interconnected
transmission systems.

d) A number of extreme contingencies that are listed under Category D and judged to be critical by the transmission
planning entity(ies) will be selected for evaluation. It is not expected that all possible facility outages under each listed
contingency of Category D will be evaluated.

e) Normal clearing is when the protection system operates as designed and the Fault is cleared in the time normally expected
with proper functioning of the installed protection systems. Delayed clearing of a Fault is due to failure of any protection
system component such as a relay, circuit breaker, or current transformer, and not because of an intentional design delay.

f) System assessments may exclude these events where multiple circuit towers are used over short distances (e.g., station
entrance, river crossings) in accordance with Regional exemption criteria.
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Appendix 1

Interpretation 2012-INT-02: Response to Request for Interpretation of TPL-003-0a,

Requirements R1.3.1, R1.3.10 and R1.5 and TPL-004-0, Requirements R1.3.1, R1.3.7 and R1.4
for the System Protection and Control Subcommittee

Date submitted: | December 12, 2011

The following interpretations of TPL-003-0a, System Performance Following Loss of Two or More Bulk
Electric System Elements (Category C), Requirements R1.3.1, R1.3.10 and R1.5 and TPL-004-0, System
Performance Following Extreme Events Resulting in the Loss of Two or More Bulk Electric System
Elements (Category D), Requirements R1.3.1, R1.37 and R1.4 were developed by members of the Assess
Transmission Future Needs Standard Drafting Team (ATFNSTD), Protection System Misoperations
Standard Development Team (PSMSDT), and Protection System Maintenance and Testing Standard
Drafting Team (PSMTSDT).

Standard Requirement (and text)

TPL-003-0a R1.3.1 Be performed and evaluated only for those Category C contingencies that
would produce the more severe system results or impacts. The rationale for the
contingencies selected for evaluation shall be available as supporting information.
An explanation of why the remaining simulations would produce less severe system
results shall be available as supporting information.

TPL-003-0a R1.3.10. Include the effects of existing and planned protection systems, including
any backup or redundant systems.

TPL-003-0a R1.5. Consider all contingencies applicable to Category C.

TPL-004-0 R1.3.1. Be performed and evaluated only for those Category D contingencies that
would produce the more severe system results or impacts. The rationale for the
contingencies selected for evaluation shall be available as supporting information.
An explanation of why the remaining simulations would produce less severe system
results shall be available as supporting information.

TPL-004-0 R1.3.7. Include the effects of existing and planned protection systems, including any
backup or redundant systems.

TPL-004-0 R1.4. Consider all contingencies applicable to Category D.

Please explain the clarification needed (as submitted).

This interpretation request has been developed to address Commission concerns related to the term
“Single Point of Failure” and how it relates to system performance and contingency planning
clarification regarding the following questions about the listed standards, requirements and terms.
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More specifically, clarification is needed about the comprehensive study of system performance
relating to Table 1’s, Category C and D contingency of a “protection system failure” and specifically the
impact of failed components (i.e., “Single Point of Failure”). It is not entirely clear whether a valid
assessment of a protection system failure includes evaluation of shared or non-redundant protection
system components. Protection systems that have a shared protection system component are not two
independent protection systems, because both protection systems will be mutually impacted for a
failure of a single shared component. A protection system component evaluation would include the
evaluation of the consequences on system performance for the failure of any protection system
component that is integral to the operation of the protection system being evaluated and to the
operation of another protection system.

On March 30, 2009, NERC issued an Industry Advisory — Protection System Single Point of Failure! (i.e.,
NERC Alert) for three significant events. One of which, the Westwing outage (June 14, 2004) was
caused by failure of a single auxiliary relay that initiated both breaker tripping and the breaker failure
protection. Since breaker tripping and breaker failure protection both shared the same auxiliary relay,
there was no independence between breaker tripping and breaker failure protection systems, therefore
causing both protection systems to not operate for the single component failure of the auxiliary relay.
The failure of this auxiliary relay is known as a “single point of failure.” It is not clear whether this
situation is comprehensively addressed by the applicable entities when making a valid assessment of
system performance for both Category C and D contingencies.

Question 1: For the parenthetical “(stuck breaker or protection system failure)” in TPL-003-0a (Category
C contingencies 6-9) and TPL-004-0 (Category D contingencies 1-4), does an entity have the option of
evaluating the effects” of either “stuck breaker” or “protection system failure” contingency?, or does an
applicable entity have to evaluate the contingency that produces the more severe system results or
impacts as identified in R1.3.1 of both standards?

There is a lack of clarity whether R1.3.1” requires an entity to assess which contingency causes the most
severe system results or impacts (R1.3.1) and this ambiguity could result in a potential reliability gap.
Whether the simulation of a stuck breaker or protection system failure will produce the worst result
depends on the protection system design. For example when a protection system is fully redundant, a
protection system failure will not affect fault clearing; therefore, a stuck breaker would result in more
severe system results or impacts. However, when a protection system failure affects fault clearing, the
fault clearing time may be longer than the breaker failure protection clearing time for a stuck breaker
contingency and may result in tripping of additional system elements, resulting in a more severe system
response.

Question 2: For the phrase “Delayed Clearing™” used in Category C°® contingencies 6-9 and Category D’
contingencies 1-4, to what extent does the description in Table 1, footnote (e)® require an entity to

! NERC Website: (http://www.nerc.com/fileUploads/File/Events%20Analysis/A-2009-03-30-01.pdf)

% As required by NERC Reliability Standard TPL-003-0a, Requirement R1.3.10. and/or TPL-004-0, Requirement
R1.3.7.

> As required by NERC Reliability Standard TPL-003-0a, Requirement R1.5. and/or TPL-004-0, Requirement R1.4.
*“Be performed and evaluated only for those Category (TPL-003-0a Category C and TPL-004-0 Category D)
contingencies that would produce the more severe system results or impacts.”

> As required by NERC Reliability Standard TPL-003-0a, Requirement R1.5. and/or TPL-004-0, Requirement R1.4.
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model a single point of failure of a protection system component that may prevent correct operation of
a protection system, including other protection systems impacted by that failed component based on
the as-built design of that protection system?

There is a lack of clarity whether footnote (e) in Table 1 requires the study and/or simulation of a failure
of a protection system component (i.e., single point of failure) that may prevent correct operation of
the protection system(s) impacted by the component failure. Protection systems that share a
protection system component are fully dependent upon the correct operation of that single shared
component and do not perform as two independent protection systems. This lack of clarity may result
in a potential reliability gap.

Clarity is necessary as to whether (1) a valid assessment should include evaluation of delayed clearing
due to failure of the protection system component (i.e., single point of failure), such as the failure of a
shared protection system component, that produces the more severe system results or impacts; and (2)
the study and/or simulation of the fault clearing sequence and protection system(s) operation should
be based on the protection system(s) as-built design.

The lack of clarity is compounded by the similarity between the phrase “Delayed Clearing” used in TPL-
003-0a and TPL-004-0, footnote (e), and the NERC glossary term “Delayed Fault Clearing.” While TPL-
003-0a and TPL-004-0 do not use the glossary term, the similarity may lead to confusion and
inconsistency in how entities apply footnote (e) to “stuck breaker” or “protection system failure”
contingency assessments.

Question 1

For the parenthetical “(stuck breaker or protection system failure)” in TPL-003-0a (Category C
contingencies 6-9) and TPL-004-0 (Category D contingencies 1-4), does an entity have the option of
evaluating the effects’ of either “stuck breaker” or “protection system failure” contingencym, or does
an applicable entity have to evaluate the contingency that produces the more severe system results or
impacts as identified in R1.3.1 of both standards?

Response 1

The interpretation drafting team concludes that the Planning Authority and Transmission Planner must
evaluate the situation that produces the more severe system results or impacts (i.e., TPL-003-0a, R1.3.1
and TPL-004-0, R1.3.1) due to a delayed clearing condition regardless of whether the condition resulted

®As required by NERC Reliability Standard TPL-003-0a, Requirement R1.5.

7 As required by NERC Reliability Standard TPL-004-0, Requirement R1.4.

® Footnote (e) Delayed Clearing: “failure of any protection system component such as a relay, circuit breaker, or
current transformer, and not because of an intentional design delay,”

° As required by NERC Reliability Standard TPL-003-0a, Requirement R1.3.10. and/or TPL-004-0, Requirement
R1.3.7.

% As required by NERC Reliability Standard TPL-003-0a, Requirement R1.5. and/or TPL-004-0, Requirement R1.4.
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from a stuck breaker or protection system failure. The Reliability Standards TPL-003-0a (Table |,
Category C contingencies 6-9) and TPL-004-0 (Table I, Category D contingencies 1-4) involve an
assessment of the effects of either a stuck breaker or a protection system failure. The single line
ground (SLG) (TPL-003-0a, Table I, Category C) Fault and 3-phase (3¢) (TPL-004-0, Table |, Category D)
Fault contingencies with delayed clearing are further defined by footnote (e) and the parenthetical
phrase “(stuck breaker or protection system failure).” Footnote (e) explains that “Delayed clearing of a
Fault is due to failure of any protection system component such as a relay, circuit breaker, or current
transformer, and not because of an intentional design delay.” The parenthetical further emphasizes
that the failure may be a “stuck breaker or protection system failure” that causes the delayed clearing
of the fault. The textin Table 1 in either standard explains that when selecting delayed clearing
contingencies to evaluate, both conditions “(stuck breaker or protection system failure)” must be
considered.

Question 2

For the phrase “Delayed Clearing™"” used in Category C** contingencies 6-9 and Category D**

contingencies 1-4, to what extent does the description in Table 1, footnote (e)** require an entity to
model a single point of failure of a protection system component that may prevent correct operation of
a protection system, including other protection systems impacted by that failed component based on
the as-built design of that protection system?

Response 2

The term “Delayed Clearing” that is described in Table |, footnote (e) refers to fault clearing that results
from a failure to achieve the protection system’s normally expected clearing time. For Category Cor D
contingencies, each Planning Authority and Transmission Planner is permitted engineering judgment in
its selection of the protection system component failures for evaluation that would produce the more
severe system results or impact (i.e., TPL-003-0a, R1.3.1 and TPL-004-0, R1.3.1). The evaluation would
include addressing all protection systems affected by the selected component.

A protection system component failure that impacts one or more protection systems and increases the
total fault clearing time requires the Planning Authority and Transmission Planner to simulate the full
impact (clearing time and facilities removed) on the Bulk Electric System performance.

The interpretation drafting team bases this conclusion on the footnote (e) example “...any protection
system component such as, relay, circuit breaker, or current transformer...” because the component
“circuit breaker” is not addressed in the current or previously defined NERC glossary term. The
interpretation drafting team initially believed the lowercase usage of “protection system” inferred the

1 as required by NERC Reliability Standard TPL-003-0a, Requirement R1.5. and/or TPL-004-0, Requirement R1.4.
2 as required by NERC Reliability Standard TPL-003-0a, Requirement R1.5.

B as required by NERC Reliability Standard TPL-004-0, Requirement R1.4.

" Footnote (e) Delayed Clearing: “failure of any protection system component such as a relay, circuit breaker, or
current transformer, and not because of an intentional design delay,”
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NERC glossary term and the components described therein; however, based on the interpretation
drafting team’s further assessment of footnote (e), it concludes that the existing TPL standards (TPL-
003-0a and TPL-004-0) do not implicitly use the NERC glossary term. Without an explicit reference to
the NERC glossary term, “Protection System,” the two standards do not prescribe the specific
protection system components that must be addressed by the Planning Authority and Transmission
Planner in performing the studies required in TPL-003-0a and TPL-004-0.
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I. Introduction

The California ISO (ISO) tariff provides for the establishment of planning guidelines and
standards above those established by NERC and WECC to ensure the secure and
reliable operation of the 1ISO controlled grid. The primary guiding principle of these
Planning Standards is to develop consistent reliability standards for the ISO grid that will
maintain or improve transmission system reliability to a level appropriate for the
California system.

These ISO Planning Standards are not intended to duplicate the NERC and WECC
reliability standards, but to complement them where it is in the best interests of the
security and reliability of the ISO controlled grid. The ISO planning standards will be
revised from time to time to ensure they are consistent with the current state of the
electrical industry and in conformance with NERC Reliability Standards and WECC
Regional Criteria. In particular, the ISO planning standards:

0 Address specifics not covered in the NERC Reliability Standards and WECC
Regional Criteria;

o Provide interpretations of the NERC Reliability Standards and WECC Regional
Criteria specific to the 1SO Grid;

o ldentify whether specific criteria should be adopted that are more stringent than
the NERC Reliability Standards and WECC Regional Criteria where it is in the
best interest of ensuring the ISO controlled grid remains secure and reliable.

NERC Reliability Standards and WECC Regional Criteria:

The following links provide the minimum standards that ISO needs to follow in its
planning process unless NERC or WECC formally grants an exemption or deference to
the 1ISO. They are the NERC Transmission Planning (TPL) standards, other applicable
NERC standards (i.e., NUC-001 Nuclear Plant Interface Requirements (NPIRSs) for
Diablo Canyon Power Plant), and the WECC Regional Criteria:

http://www.nerc.com/page.php?cid=2[20

http://www.wecc.biz/library/Documentation%20Categorization%20Files/Forms/Allltems.
aspx?RootFolder=%2flibrary%2fDocumentation%20Cateqgorization%20Files%2fRegion
al%20Criteria&FolderCTID=&View=%7bAD6002B2%2d0E39%2d48DD%2dB4B5%2d9
AFC9F8A8DB3%7d

Section Il of this document provides additional details about the ISO Planning
Standards. Guidelines are provided in subsequent sections to address certain ISO
planning standards, such as the use of new Special Protection Systems, which are not
specifically addressed at the regional level of NERC and WECC. Where appropriate,
background information behind the development of these standards and references
(web links) to subjects associated with reliable transmission planning and operation are
provided.
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[I. 1ISO Planning Standards

The ISO Planning Standards are:

1. Applicability of NERC Reliability Standards to Low Voltage Facilities under
ISO Operational Control

The ISO will apply NERC Transmission Planning (TPL) standards, the NUC-001
Nuclear Plant Interface Requirements (NPIRs) for Diablo Canyon Power Plant, and
the approved WECC Regional Criteria to facilities with voltages levels less than
100 kV or otherwise not covered under the NERC Bulk Electric System definition
that have been turned over to the ISO operational control.

2. Combined Line and Generator Outage Standard

A single transmission circuit outage with one generator already out of service and
the system adjusted shall meet the performance requirements of the NERC TPL
standards for single contingencies (TPL002). Supporting information is located
within Section IV of this document.

3. Voltage Standard

Standardization of low and high voltage levels as well as voltage deviations across
the TPL-001, TPL-002, and TPL-003 standards is required across all transmission
elements in the ISO controlled grid. The low voltage and voltage deviation
guideline applies only to load and generating buses within the 1ISO controlled grid
(including generator auxiliary load) since they are impacted by the magnitude of
low voltage and voltage deviations. The high voltage standard applies to all buses
since unacceptable high voltages can damage station and transmission
equipment. These voltage standards are shown in Table 1.

All buses within the ISO controlled grid that cannot meet the requirements
specified in Table 1 will require further investigation. Exceptions to this voltage
standard may be granted by the ISO based on documented evidence vetted
through an open stakeholder process. The ISO will make public all exceptions
through its website.
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Table 1
(Voltages are relative to the nominal voltage of the system studied)

Normal Conditions (TPL- [ Contingency Conditions Voltage Deviation
Voltage level 001) (TPL-002 & TPL-003)
Vmin (pu) | Vmax (pu) [ Vmin (pu) | Vmax (pu) TPL-002 TPL-003
<200 kV 0.95 1.05 0.90 11 <5% <10%
2 200 kV 0.95 1.05 0.90 1.1 <5% <10%
> 500 kV 1.0 1.05 0.90 1.1 <5% <10%

Voltage and system performance must also meet WECC Regional Criteria TPL-
001-WECC-CRT-2.1:
http://www.wecc.biz/library/Documentation%20Categorization%20Files/Regional%
20Criteria/TPL-001-WECC-CRT-2.1.pdf

The bus voltage at the San Onofre Switchyard must be maintained within
established limits as determined by transmission entities (Southern California
Edison and San Diego Gas & Electric) through grid operations procedures.

4. Specific Nuclear Unit Standards

The criteria pertaining to the Diablo Canyon Power Plant (DCPP), as specified in
the NUC-001 Nuclear Plant Interface Requirements (NPIRs) for DCPP, and
Appendix E of the Transmission Control Agreement located on the ISO web site at:
http://www.caiso.com/Pages/documentsbygroup.aspx?GrouplD=3972DF1A-2A18-
4104-825C-E24350BA838F

5. Loss of Combined Cycle Power Plant Module as a Single Generator Outage
Standard

A single module of a combined cycle power plant is considered a single
contingency (G-1) and shall meet the performance requirements of the NERC TPL
standards for single contingencies (TPL002). Supporting information is located in
Section V of this document. Furthermore a single transmission circuit outage with
one combined cycle module already out of service and the system adjusted shall
meet the performance requirements of the NERC TPL standards for single
contingencies (TPL002) as established in item 1 above.

A re-categorization of any combined cycle facility that falls under this standard to a
less stringent requirement is allowed if the operating performance of the combined
cycle facility demonstrates a re-categorization is warranted. The 1SO will assess
re-categorization on a case by case based on the following:

a) Due to high historical outage rates in the first few years of operation no
exceptions will be given for the first two years of operation of a new combined
cycle module.
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b) After two years, an exception can be given upon request if historical data
proves that no outage of the combined cycle module was encountered since
start-up.

c) After three years, an exception can be given upon request if historical data
proves that outage frequency is less than once in three years.

The 1SO may withdraw the re-categorization if the operating performance of the
combined cycle facility demonstrates that the combined cycle module exceeds a
failure rate of once in three year. The 1ISO will make public all exceptions through
its website.

6. Planning for New Transmission versus Involuntary Load Interruption
Standard

This standard sets out when it is necessary to upgrade the transmission system
from a radial to a looped configuration or to eliminate load dropping otherwise
permitted by WECC and NERC planning standards through transmission
infrastructure improvements. It does not address all circumstances under which
load dropping is permitted under NERC and WECC planning standards.

1. No single contingency (TPL002 and ISO standard [G-1] [L-1]) should result in
loss of more than 250 MW of load. This includes consequential loss of load as
well as load that may need to be dropped after the first contingency (during the
system adjustment period) in order to position the electric system for reliable
operation in anticipation of the next worst contingency.

2. All single substations of 100 MW or more should be served through a looped
system with at least two transmission lines “closed in” during normal operation.

3. Existing radial loads with available back-tie(s) (drop and automatic or manual
pick-up schemes) should have their back-up tie(s) sized at a minimum of 50%
of the yearly peak load or to accommodate the load 80% of the hours in a year
(based on actual load shape for the area), whichever is more constraining.

4. Upgrades to the system that are not required by the standards in 1, 2 and 3
above may be justified by eliminating or reducing load outage exposure,
through a benefit to cost ratio (BCR) above 1.0 and/or where there are other
extenuating circumstances.

7. Planning for High Density Urban Load Area Standard
7.1Local Area Planning

A local area is characterized by relatively small geographical size, with limited
transmission import capability and most often with scarce resources that
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usually can be procured at somewhat higher prices than system resources.*
The local areas are planned to meet the minimum performance established in
mandatory standards or other historically established requirements, but tend to
have little additional flexibility beyond the planned-for requirements taking into
account both local generation and transmission capacity. Increased reliance on
load shedding to meet these needs would run counter to historical and current
practices, resulting in general deterioration of service levels.

For local area long-term planning, the 1ISO does not allow non-consequential
load dropping in high density urban load areas in lieu of expanding
transmission or local resource capability to mitigate NERC TPLO02 and
TPLOO03 standards and impacts on the 115 kV or higher voltage systems.

e In the near-term planning, where allowed by NERC standards, load
dropping, including high density urban load, may be used to bridge the
gap between real-time operations and the time when system
reinforcements are built.

e In considering if load shedding, where allowed by NERC standards, is a
viable mitigation in either the near-term, or the long-term for local areas
that would not call upon high density urban load, case-by-case
assessments need to be considered. Assessments should take in
consideration, but not limited to, risk assessment of the outage(s) that
would activate the SPS including common right of way, common
structures, history of fires, history of lightning, common substations,
restoration time, coordination among parties required to operate pertinent
part of the transmission system, number of resources in the area, number
of customers impacted by the outage, outage history for resources in the
area, retirement impacts, and outage data for the local area due to
unrelated events.

7.2 System Wide Planning

System planning is characterized by much broader geographical size, with greater
transmission import capability and most often with plentiful resources that usually
can be procured at somewhat lower prices than local area resources. Due to this
fact more resources are available and are easier to find, procure and dispatch.
Provided it is allowed under NERC reliability standards, the ISO will allow non-
consequential load dropping system-wide SPS schemes that include some non-
consequential load dropping to mitigate NERC TPL002 and TPLOO03 standards and
impacts on the 115 kV or higher voltage systems.

! A “local area” for purposes of this Planning Standard is not necessarily the same as a Local Capacity Area as
defined in the CAISO Tariff.
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8. Extreme Event Reliability Standard

The requirements of NERC TPL004 require Extreme Event contingencies to be
assessed; however the standard does not require mitigation plans to be developed
for these Extreme Events. The ISO has identified in Section 7.1 below that the
San Francisco Peninsula area has unique characteristics requiring consideration of
corrective action plans to mitigate the risk of extreme events. Other areas of the
system may also be considered on a case-by-case basis as a part of the
transmission planning assessments.

8.1San Francisco-Peninsula - Extreme Event Reliability Standard

The 1SO has determined through its Extreme Event assessments, conducted
as a part of the annual transmission planning process, that there are unique
characteristics of the San Francisco Peninsula area requiring consideration for
mitigation as follows.

e high density urban load area,

e geographic and system configuration,

e potential risks of outages including seismic, third party action and
collocating facilities; and

e challenging restoration times.

The unique characteristics of the San Francisco Peninsula form a credible
basis for considering for approval corrective action plans to mitigate the risk of
outages that are beyond the application of mitigation of extreme events in the
reliability standards to the rest of the ISO controlled grid. The ISO will consider
the overall impact of the mitigation on the identified risk and the associated
benefits that the mitigation provides to the San Francisco Peninsula area.

[ll. 1ISO Planning Guidelines

The ISO Planning Guidelines include the following:
1. Special Protection Systems

As stated in the NERC glossary, a Special Protection System (SPS) is “an automatic
protection system designed to detect abnormal or predetermined system conditions,
and take corrective actions other than and/or in addition of faulted components to
maintain system reliability.” In the context of new projects, the possible action of an SPS
would be to detect a transmission outage (either a single contingency or credible
multiple contingencies) or an overloaded transmission facility and then curtail
generation output and/or load in order to avoid potentially overloading facilities or
prevent the situation of not meeting other system performance criteria. A SPS can also
have different functions such as executing plant generation reduction requested by
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other SPS; detecting unit outages and transmitting commands to other locations for
specific action to be taken; forced excitation pulsing; capacitor and reactor switching;
out-of-step tripping; and load dropping among other things.

The primary reasons why SPS might be selected over building new transmission
facilities are that SPS can normally be implemented much more quickly and at a much
lower cost than constructing new infrastructure. In addition, SPS can increase the
utilization of the existing transmission facilities, make better use of scarce transmission
resources and maintain system reliability. Due to these advantages, SPS is a commonly
considered alternative to building new infrastructure in an effort to keep costs down
when integrating new generation into the grid and/or addressing reliability concerns
under multiple contingency conditions. While SPSs have substantial advantages, they
have disadvantages as well. With the increased transmission system utilization that
comes with application of SPS, there can be increased exposure to not meeting system
performance criteria if the SPS fails or inadvertently operates. Transmission outages
can become more difficult to schedule due to increased flows across a larger portion of
the year; and/or the system can become more difficult to operate because of the
independent nature of the SPS. If there are a large number of SPSs, it may become
difficult to assess the interdependency of these various schemes on system reliability.
These reliability concerns necessarily dictate that guidelines be established to ensure
that performance of all SPSs are consistent across the 1ISO controlled grid. It is the
intent of these guidelines to allow the use of SPSs to maximize the capability of existing
transmission facilities while maintaining system reliability and optimizing operability of
the ISO controlled grid. Needless to say, with the large number of generator
interconnections that are occurring on the ISO controlled grid, the need for these
guidelines has become more critical.

It needs to be emphasized that these are guidelines rather than standards and should
be used in the development of any new SPS. In general, these guidelines are intended
to be applied with more flexibility for low exposure outages (e.g., double line outages,
bus outages, etc.) than for high exposure outages (e.g., single contingencies). This is to
emphasize that best engineering practice and judgment will need to be exercised by
system planners and operators in determining when the application of