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I. Overview of the Petition

El Segundo Energy Center LLC (ESEC LLC), the Project Owner, a wholly owned
subsidiary of NRG Energy, Inc. (NRG), proposes to make modifications to specified
equipment licensed by July 8, 2010 Commission Decision for the El Segundo Energy
Center (ESEC) Project (Docket No.00-AFC-14C). This Petition to Modify entails the
replacement of thermal insulation on steam turbine (ST) casings and installation of
weatherization enclosures (i.e., ST weatherization enclosures) over the ESEC steam
turbines, located at 301 Vista Del Mar, El Segundo, California. This Petition does
not propose any changes to the COCs included in the Final Decision.

ESEC LLC seeks CEC approval to proceed with installation of the ST enclosures as
soon as possible to avoid any further maintenance issues with the generating
equipment. The timing of this request is made with consideration of the pending El
Nino season.

a. Information Requirements for the Post-certification Amendment

This Petition contains the information required under the CEC’s Siting Regulations
for post-certification project modifications (California Code of Regulations [CCR]
Title 20, Section 1769). This Petition, as summarized in Table 1 below, contains the
information necessary for staff to determine that that the replacement of the ST
thermal insulation and installation of the weatherization enclosures will not (a)
significantly affect the environment, (b) cause a change or deletion of a COC, or (c)
cause the project not to comply with applicable laws, ordinances, regulations, and
standards (LORS).
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TABLE 1

Informational Requirements for Post-Certification Modifications

Section 1769 Requirement

Section of Petition Fulfilling
Requirement

(A) A complete description of the proposed
modifications, including new language for any
conditions that will be affected

(B) A discussion of the necessity for the
proposed modifications

(C) If the modification is based on information
that was known by the petitioner during the
certification proceeding, an explanation why
the issue was not raised at that time

(D) If the modification is based on new
information that changes or undermines the
assumptions, rationale, findings, or other
bases of the final decision, an explanation of
why the change should be permitted

(E) An analysis of the impacts the
modification may have on the environment
and proposed measures to mitigate any
significant adverse impacts

(F) A discussion of the impact of the
modification on the facility's ability to comply
with applicable laws, ordinances, regulations,
and standards;

(G) A discussion of how the modification
affects the public

(H) A list of property owners potentially
affected by the modification

(I) A discussion of the potential effect on
nearby property owners, the public and the
parties in the application proceedings.

I. Overview of Petition

1V. Analysis of Project Modification,
Environmental Analysis Summary -
Table 2

III. Necessity of Proposed Changes

III. Necessity of Proposed Changes

Not Applicable - final decision not
changed

1V. Analysis of Project Modifications
and Environmental Analysis
Summary - Table 2

I1V. b. Consistency of Changes with
Certification

V. Potential Offsite Impacts and IV
a. Visual Analysis

V. Potential Offsite Impacts and
Attachment H

V. Potential Offsite Impacts
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II. Project Description

The proposed modifications consist of the replacement of thermal insulation on ST
casings and installation of ST weatherization enclosures on Units 6 and 8 at the
ESEC site. The weatherization enclosures are proposed improvements suggested
by Siemens, the ST manufacture designer. The weatherization enclosures are
necessary due to operation and maintenance issues associated with the lengthy
removal and replacement requirements of spray on thermal insulation on the ST
casings. The originally installed spray on thermal insulation was designed to provide
thermal insulation to the ST casing to help maintain consistent temperature across
the ST rotor and prevent exposure of ancillary operational equipment and sensor
systems to rain and corrosive marine environment.

The ESEC units consist of two 1x1 (one gas turbine generator (GTG) and one HRSG
and ST generator (STG)) combined cycle power blocks. The ST’'s were designed
and installed with a spray on thermal insulation and hard shell (plaster-like) coating
on the exterior of the ST casing that also encapsulated numerous valves, electric
heating mats, and various sensors. Attachment A provides the site general
arrangement for reference.

III. Necessity of Proposed Changes

The Siting Regulations require a discussion of the necessity for any revision to a
CEC certification and of whether the modification is based on information that was
known by the petitioner during the certification proceeding (Title 20, CCR, Sections
1769 [a][1][B] and [C]). The proposed modifications to the ST units were only
determined to be necessary after significant operational time and one annual
scheduled outage period. The proposed modification was not known to the
Petitioner, ESEC LLC at the time of licensing. Descriptions of the necessary
modifications are discussed in the following sections.

a. Project Background

ESEC project online date was August 1, 2013. During 2014 the ST casing electric
heater mats began to fail prematurely. The failed heater mats were scheduled to
be replaced during the 2015 spring outage. During the outage the hard shell spray
on thermal insulation was removed. The removal process of the thermal insulation
coating damages the coating and requires the coating be reinstalled, a process that
takes several days to accomplish. The thermal spray on coating also requires
several days of “curing” before the ST could be placed back into service.
Information on the spray on thermal insulation is provided in Attachment B.

b. Project Modifications

Due to the difficulty with the removal process of the thermal insulation,
maintenance issue with the heater mat, and the long cure time for reinstallation of
the thermal insulation a decision was made in consultation with Siemens to reinstall
the heater mats directly on the ST casing; covering them with removable insulation
pads. The heater elements and the removable insulation pads are not
recommended for outdoor use.
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Rather than install the hard shell insulation again, ESEC plans to install the weather
protection enclosures discussed herein, which will improve future maintenance
requirements and reduce the duration or eliminate potential outages associated
with replacement/re-installation of the hard shell material.

The weather enclosures would be mounted over each ST unit and would also
provide weather protection for sensors and valves that also experienced failure and
corrosion from exposure. The ST units have experienced short outages due to
failure of control transmitter connections, and controls (i.e., speed probes) from
environmental exposure. The original ST casing insulation was designed to protect
delicate controls and instrumentation hardware on the top of the ST units.

The proposed ST enclosures are steel framed, canopy type structures that will be
bolt mounted to the turbine platform (Attachment C). The enclosures are designed
to be bolted in place (not welded) to allow any future major maintenance activity
possible by simply unbolting the structure and removing in a single lift in one piece.
This greatly increases the efficiency of maintenance activities as compared the hard
shell plaster coating as originally designed. The turbine platforms are constructed
of steel I-beams and grated walkways. The enclosures were engineered and
provided with PE Stamped design calculations and drawings (Attachment D). The
enclosures are open on the bottom and will allow complete access around the ST
for workers. There will be no enclosed work spaces created, and no electrical,
plumbed, or mechanical systems installed on the enclosure. The enclosures were
shipped to the site in parts and assembled on the ground in a staging area at the
plant. The enclosures would be lifted into place with a crane in a single lift
(Attachment E). Installation is estimated to require one day per enclosure.

IV. Analysis of Project Modification

The ST units are located on the eastern half of the ESEC site (Attachment A, Item 2
on Site Arrangement Drawing), east of the air-cooled heat exchangers, and south
of combustion turbine air inlets. The proposed enclosures are 21-feet in height,
20.67-feet wide, and 28.1-feet in length. They would be installed on the ST
platform which is 14-feet in height. The total structure elevation height will be 35-
feet above grade. For comparison, the ST generator is located immediately south
of ST. The ST generator enclosure is 17-feet in height for total elevation of 31-feet
above grade. Photos of the assembled enclosures, ST, and general installation
locations are shown in Attachment F.

ESEC LLC evaluated all the resource disciplines that may have the potential for the
insulation replacement and ST weatherization enclosures to impact to public health
and safety, or the environment. A summary of the analysis is provided in Table 2
below. Of the resource disciplines, only visual resources may have the potential to
be impacted by the installation of the weatherization enclosures. All other
resources disciplines were determined to have no impact. An example of potential
benefits from the installation of the ST enclosures would be reduced noise profile
for the ST unit and improvement to work safety by providing better equipment

5
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maintenance options. The system reliability will be improved due to less
maintenance on the ST unit and ancillary equipment located inside the enclosure.
Potential visual resource impacts are discussed in the following section.

TABLE 2
Environmental Analysis Summary

Resource Area Analysis

Air Quality No operating equipment. All chemicals used
are South Coast Air Quality Management
District Compliant. Work activities are
operations and maintenance related and/or
fabrication of enclosures do no trigger air
permit thresholds for permitting. No Impact.

Biological Resources Work is not within habitat area and does not
impact local flora or fauna. No Impact.

Cultural Resources Insulation installation and weatherization
enclosure do not require any ground
disturbance activities. No Impact.

Geology and Paleontology No ground disturbance work. No Impact.

Hazardous Materials No hazardous materials used or storage
modifications made to existing facilities. No
Impact.

Land Use No change to land use. No Impact.

Noise and Vibration Installation if insulation is all manual labor,

no noisy equipment required. Enclosure
fabrication requires minimal welding, and
bolting during normal work hours 7AM to
6PM. Installation of enclosures will require
heavy lift crane, also used during normal
work hours. Enclosures may reduce noise in
and around the immediate ST area;
however, overall no increase in far field
noise is anticipated. No Impact.

Public Health No change to emissions. No Impact.

Socioeconomic Resources Operation and maintenance activity. No
Impact.

Soil and Water Resources No ground disturbance or water resources

6
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TABLE 2
Environmental Analysis Summary

Resource Area Analysis

needed for installations. No Impact.

Traffic and Transportation No offsite work or heavy haul equipment
needed. No Impact.

Visual Resources Possible visual impact from weatherization
enclosure discussed in following section.

Waste Management Replacing the spray on thermal insulation
with removable insulation blankets will
actually reduce waste (non-hazardous,
municipal waste debris) over the lift of
project. No Impact.

Worker Safety and Fire Projection Installation of removable insulation blankets
will improve work safety with a more
efficient and safe insulation installation and
removal option for maintenance. The
removable insulation blankets are fire
retardant and designed for high temperature
industrial use. No Impact.

a. Visual Analysis

For perspective of whether the protection enclosures proposed for the two ST's
would be visible following implementation of this maintenance procedure, photos
were taken from Key Observations Points (KOPs) used during the licensing
(Attachment G). KOPs 1 (Dockweiler State Beach looking south), 7 (Dockweiler
Beach looking east), and 5 (Vista Del Mar south) seem to be the most appropriate.
Based on the location of the ST units in the middle of the ESEC facility equipment,
and the total height of the final installed equipment, it does not appear that the
weatherization enclosures will be visible. In accordance with CEC Condition of
Certification VIS-5 the color of the enclosure is gray with a translucent roof panels.
The colors are similar to the galvanized and coated equipment around the ST, and
the finish on the enclosure is not reflective or glossy.

b. Consistency of Changes with Certification
The CEC Siting Regulations require a discussion of the consistency of a proposed
project revision with the LORS and whether the modifications are based on new
information that changes or undermines the assumptions, rationale, findings, or
other basis for the final decision (Title 20, CCR Section 1769 [a][1][D]). If any such
modification would cause a project to be inconsistent with the certification, the
Petition must provide an explanation of why the modification should be permitted.

7
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The Petition to Modify the thermal insulation and install weatherization enclosures is
consistent with the purpose of ESEC as licensed and amended and is consistent
with the applicable LORS and COCs as described in the Final Decision. This Petition
is not based on new information that changes or undermines any basis of Final
Decision. The findings and conclusions contained in the Final Decision are applicable
to the replacement of thermal insulation and installation of weatherization
enclosures.

The enclosures are desighed by a California Professional Engineer (Civil) to comply
with design standards for structural and seismic requirements for the southern
California area. The construction, installation, and use of the enclosures are not
subject to any other laws, ordinances, regulations, and/or standards.

V. Potential Offsite Impacts

The installation and use of the enclosures will have no impact on the public.
Construction and installation of the enclosures requires one to two weeks of welding
and bolting construction. Installation of the enclosures will only require one day to
complete. The weatherization enclosures are simple steel frame and corrugated
metal canopy type enclosures that have no electrical, lighting, or air emissions.
Although the tops of the enclosures may be visible from very limited vantage
points, they will most likely be indistinguishable from the rest of the power block
equipment. The enclosures are to be installed to reduce equipment exposure to rain
and the coastal marine environment, reducing the frequency of equipment failure
and increasing equipment operational availability.

The installation and use of the enclosures has no potential to affect nearby property
owners. The enclosures are stationary and designed to engineering standards that
ensure stability in earthquake and severe weather conditions. The proof of service
list from the last Petition to Amend the ESEC Final Decision is included in
Attachment H.
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ATTACHMENT A

Site General Arrangement
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ATTACHMENT B

Original Heater Element Specifications, and
Thermal Insulation Information
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ATTACHMENT C

Steam Turbine Cover Design Drawings



El Segundo Turbine Building
Joe Mazzen 7/10/14
Rev.2 8/12/14

General Notes:

Weight of Structure is appraximately 14,000 {hs.

Tie rods nesc ta be snug tight with no gaps between the pin and tlevis of connecting plate

the 7.

Side Pariels ate CorDeck B20 1.5 B Roof deck paneling, 660 galvanized painted gray
Roof panels are Translucent White Mist Enduro Durolite 7.2x15 fib profite. FR450
Full pen welds unless noted

Materials
Lengths are approximate

370° HSS5M5X1/4" Structural Tube.
32' H3$6x5%14 Structural Tube 32 feet

200" 1* Diam Tie rod {Threaded RKT and LHT an ends.}

{24) RHT 1" clevis

{24) LHT 1" clevis

Cold Farmed structural Components

48" 3x3 angle 12 gauge primed

500" Z sections §252.25%105 vAith lips primed (Approx 500°)

(4) Fixed Louver McMaster 2038K21

(2} Pipe hoot for corrugated raofs. (For vent line) McMaster 750373
/4" Diam #14 Hex Washer Head seft drilling screws. Zinc Steel
/2" plate for reinforcement and for clevis attachments

/4" plate for lifting lugs

3/4" plate for base plate connection to existing W12x65

{72) 1 A325 balts with nuts and washers

{48} 1/2" A325 bolt with nut

18 gauge Sheet metal galvanized. {For jolning panels at top of roof and wall panet corners

Secure afl panels to 2 sections and to other panels with 1/3" Diam #14 Hex Washer Head self drifling screws, Zinc
Steel. For connecting wall panels to Z members use maximum 6" spacing. For connecting roof panels to Z members
use maximum 7-1/4" spacing. Screw panels together at overlap edges with 12° max spacing.

Where 2 Z section crosses a structural tube perpendicular, weld top and bottom 1/8" fillet weld top and bottom of

!

12" piate, Fult
pen welds with
min 1/8"

18

Detail 5

Existing Grating

W12x65 TYP 6 locations

Looking North or South

Detail 2

[— 36"

281"

141/2"

28%1"

Use
Detail 2
wio
clevis
plate

G 7 o
o1

Y

Use
N Detail 2

wja
clevis
plate

Laoking East

Looking West
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/2" thick base plate.
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Weld grating to beam after
cutting back

3

21/8"

7N
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10-1/2"

O

55/

N

Detall 2 Top View

1:748" rin /
\
]
e F \4 |(—. a1/ ——
s o RS B — |
< 3 _): Full pen weld wtih min
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b U
ST 'Q\m
8 R &
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el Y N
[ T [ 11
/ ——— s I
Full pea wetd wiih min
2 1/8" reinforcement
N
¢ 21/8"
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HSSSXSX1/4

17/8" min

- — 3
3/4"plate

X

Y4t iam | T/
N

&

£35SV
Detaif 1
A-A
HSSSKSx1/4
Vent pipe boot for corrugated roofs. McMaster |
¢
18 gavge galvanized sheet metal bent, Screwed into Roof panels ] \/ S Mingy,

Rout vent if needad with miters or 45 degree elbows.

Translucent fwof Panels, Enduro Duralite
7.2415 Rib profite, FRASO (Walkable)

My, o

b

—

Weld cold formed Z section to HSS all along
perimeter. See detail 1

Fixed louvers McMaster 2038K21 18°x24” opening. See
detail. (Total 4}

All Cald Form 2 sections are 6252.25x105 with fips

N

T Wetd cotd formed Z section ta Hss [

Panels CorDeck B20 1.5 B Roof deck paneling. G60

I Columns, See detait 22 |

Weld cald farmed Z section to HSS all
along perimeter. See detail 22

galvanized painted gray

|

6252.25%105 with lips

Looking North or South

Note Orientation of roof
panels

§Typ

" Typ
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Steam Turbine Cover Design Summary



El Segundo Steam Turbine Building Awning Design Summary
Joe Mazzeo 8/25/14

An awning was designed to cover the existing steam turbine to protect it from rain and sun. The
awning structure is designed to be 21’ tall from the base to the top of the roof. The roof consists
of translucent roofing material. The lower 7’ of the structure will be open and the rest will be
enclosed with cladding. Tie rod assemblies area utilized for shear strength. Conservatively, no
shear strength was assumed to be provided by the cladding. The structure is designed to be un-
bolted from the base plates in order to be lifted by crane. Lifting lugs attached to a cantilevered
section of the roof beam were designed to carry the entire dead load of the structure.

A finite element model was created to evaluate the loads on the new structure. In order to
determine the effects of the additional loads onto the existing structure, it too was included in the
model. The loads were determined by ASCE 7-05 and the Worley Parsons design report for the
Steam Turbine Generator structure.

The following is a summary of the loads utilized in the analysis:

Live Loads

e Existing grating areas 125 PSF
e Roof LL =20 PSF

Dead Loads

e  Weight of all structural components, grating and cladding

Seismic Analysis

Earthquake loads were qualified by response spectra methods. The response spectra was
generated based on ASCE 7-10 using the site conditions taken from the Worley Parsons design
report for the Steam Turbine Generator structure. The following is a summary of the report.

Table 2 — Seismic Design Parameters

Site Class D

Site Coefficient, Fa1.0

Site Coefficient, Fv1.5

Mapped Short Period Spectral Acceleration, Ss 1.618g

Mapped One-Second Period Spectral Acceleration, S10.658g

Short Period Spectral Acceleration Adjusted For Site Class, Sms 1.618g
One-Second Period Spectral Acceleration Adjusted For Site Class, Sm10.988¢g
Design Short Period Spectral Acceleration, Sps 1.079g

Design One-Second Period Spectral Acceleration, Sp10.658g

Resulting Response Spectra Plot
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Modal Analysis

All modes up to 33 Hz were calculated and utilized in the response spectra analysis. The lowest mode
found was 4.68 Hz. Mass not captured in the modal analysis was subjected to rigid range acceleration,
based on the response spectra acceleration at 33 HZ. The equilibrium condition for the rigid range
acceleration was calculated statically.,

The AISC generated response spectra was applied independently in the two horizontal directions. For the
vertical direction, 2/3 of the response spectra was applied.

The modal responses for each of the 3 directions were combined using the complete quadratic
combination (CQC) method with 0.5% critical damping as specified by ASCE requirements. The
combined modal results were combined with the rigid range responses with SRSS The response from the
3 directions were combined with SRSS.

Wind Loads
The following is a summary of the wind load parameters

e 100 mph

e  Exposure C

e The structure was conservatively assumed to be partially enclosed

e (able Roof

e Low Rise Criteria

e Rigid Structure Fundamental Mode > 1.0 Hz (see modal analysis discussion)

e Topo factor 1.0

e Qh=22.45psf

e  Since the structure is < 30’ tall, torsional load case analysis is not required per AISC. (Note 5 of
figure 6-10 :

The analysis resulted in the following Wind Pressure Load Cases by Zones:




MWFRS Wind Load:for Transverse

Direction MWERS Wind Load for Longitudinal Direction
p = Net Pressures
Surface | GCpf | .p = Net Pressures (psf) Surface | *GCpf {(psf)
(w/ - (W~
(w/:+GCpi) GCpi) (w/ +GCpi) GCpi)
Zone 1| 0.49 -1.24 23.46 Zone 1 040 -3.37 21.33
Zone 2 | -0.69 _-27.84 =314 | Zone2 | -0.69 -27.84 -3.14
~Zone 3 | -0.45 -22.45 224 Zone 3 | -0.37 -20.65 4.04
Zone 4 | -0.39 -21.15 3.54 Zone 4 | -0.29 -18.86 5.84
Zone 5| -0.45 -22.45 2.24 Zone'5 | -0.45 -22.45 2.24
Zone 6 | -0.45 -22.45 2.24 Zone 6 | -0.45 -22.45 2.24
Zone Zone
1E | 0.75 4.46 2015 | 1E | 0.61 ~ 1.35 26.04
Zone Zone
“2E | -1.07 -36.37 -11.67 2E -1.07 -36.37 -11.67
Zone Zone
3E -0.65 -26.87 | 217 3E | -0.53 -24.24 0.45
Zone Zone
4E -0.58 -25.44 -0.75 4E -0.43 -22.00 2.69




‘N ,

Transvarse Direction

Longltudingl Diraction
Basic Load Cases

Load Combinations

ASCE 2.4.1 Basic Combinations for ASD was used, to combine dead weight, live loads, earthquake and
wind. The roof live loads were conservatively considered to act simultaneously with the floor live loads.




Results: The loads on all structural members were determined and evaluated by AISC 05 and 10
specifications and found to be acceptable, the original structure being quite overdesigned. The new
structure required cross bracing tie rods to support lateral loads for earthquake and wind.

The cladding was qualified by table provided by the manufacturer for live load and wind.

Conclusions: The existing structure is robust enough to take the additional loads imposed by the new
structure. The new structure should adequately perform for any future earthquake or wind storm.

Attach Spreadsheet output.
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Steam Turbine Lift Plan



CRANE

Link-Belt HTC-8690
120" Main Boom (Mode EM2) at 63.7°
Base: 100% Outriggers
Counterweight: 39500 Ibs

50' Lift Radius (360°)

Crane Capacity at 50" = 27,800 Ibs

LOAD

Block = 1,100 Ibs
Hook = 600 Ibs
Rigging = 2,000 Ibs
Load = 14,000 lbs

TOTAL LOAD = 17,700 Ibs
64% of capacity

Not issued for construction. For pre-planning only.

*Spreader Bar will be 30' end cap
bar with a 50 ton capacity.

*(2) 12 ton shackles

*(4) slings good for 22,000 a piece

oS

mGrid: 10" x 10’

Title: Lift Plan

Project: NRG Canopy

Customer: NRG

Description: hoisting

Drawn By: Kelan Bragg 12/2/2015

Created with 3D Lift Plan www. 3dliftplan.com


Kelan.Bragg
Text Box
*Spreader Bar will be 30' end cap bar with a 50 ton capacity.
*(2) 12 ton shackles 
*(4) slings good for 22,000 a piece
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Steam Turbine Cover Photos
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El Segundo Energy Center
Final Staff Assessment
Key Observation Point Figures



VISUAL RESOURCES - FIGURE 1
El Segundo Power Redevelopment Project - KOP Location Map
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CALIFORNIA ENERGY COMMISSION - ENERGY FACILITIES SITING DIVISION, JUNE 2008
SOURCE: El Segundo Power Redevelopment Project Amendment Petition - Figure 3.12-1

JUNE 2008 4.12-11 VISUAL RESOURCES



S30HNOS3Y TVNSIA

(A4

800¢ ANNC

VISUAL RESOURCES - FIGURE 2
El Segundo Power Redevelopment Project - Final View KOP 1

ESPR - Anproved Apblication for Certification

ey

- ' - ESPR - Petition to Amend

CALIFORNIA ENERGY COMMISSION - ENERGY FACILITIES SITING DIVISION, JUNE 2008
SOURCE: EI Segundo Power Redevelopment Project Amendment Petition - Figure 3.12-2b
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VISUAL RESOURCES - FIGURE 3
El Segundo Power Redevelopment Project - Final View KOP 2

ESPR - Approved Apbplication for Certification

ESPR - Petition to Amend

CALIFORNIA ENERGY COMMISSION - ENERGY FACILITIES SITING DIVISION, JUNE 2008
SOURCE: El Segundo Power Redevelopment Project Amendment Petition - Figure 3.12-3b
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VISUAL RESOURCES - FIGURE 4
El Segundo Power Redevelopment Project - Final View KOP 3

ESPR - Petition to Amend

CALIFORNIA ENERGY COMMISSION - ENERGY FACILITIES SITING DIVISION, JUNE 2008
SOURCE: EI Segundo Power Redevelopment Project Amendment Petition - Figure 3.12-4b
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VISUAL RESOURCES - FIGURE 5
El Segundo Power Redevelopment Project - Final View KOP 7
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ESPR - Approved Application for Certification

i i I e e e i it i ) i

ESPR - Petition to Amend

CALIFORNIA ENERGY COMMISSION - ENERGY FACILITIES SITING DIVISION, JUNE 2008
SOURCE: El Segundo Power Redevelopment Project Amendment Petition - Figure 3.12-8b
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VISUAL RESOURCES - FIGURE 6
El Segundo Power Redevelopment Project - Final View KOP 8

ESPR - Approved Application for Certification

ESPR - Petition to Amend

CALIFORNIA ENERGY COMMISSION - ENERGY FACILITIES SITING DIVISION, JUNE 2008
SOURCE: EI Segundo Power Redevelopment Project Amendment Petition - Figure 3.12-9b
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