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Presentation Overview

Introduction of Project Sponsors

Green Path Coordinated Projects Description
Project 1: 1ID Transmission Upgrades
Project 2: 1ID/Citizens San Felipe Project

Project 3: LADWP Indian Hills Upland
Transmission Project

Coordinated and Operational Benefits
Next Steps
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Project Sponsors

Citizens Energy Corporation
1D Energy

Los Angeles Department of Water and
Power
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Green Path Coordinated Projects

LADWP Transmission Project
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GREEN PATH
Coordinated Projects

IID Citizens San Felipe Project

LADWP Indian Hills - Upland
Transmission Project

EEEEEEEEEEEEEEEE



Objectives

Increase the reliability and voltage support

of existing system by upgrading to 230kV
standards of existing corridors

Increase the deliverabillity of existing and
potential renewable resources across the

Imperial Valley to multiple delivery points
and markets



Project Description

Upgrade EIl Centro to Ave58 to 230kV

Upgrade Aveb58 to Coachella Valley to
230kv

Double circuit 230kV lines from Imperial
Valley to El Centro and Highline

Complete 230kV tie between Midway and
Bannister stations
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BANNISTER TO

MIDWAY

230kV COLLECTOR

SYSTEM

GEOSUBH1 to
MIDWAY
(1) 1590 ACSR Line
Rated 550MW
Approx. 15 Miles

PHASE LEGEND:

SSs10 SS9 Ss8 Ss7 SS6
- TN B -~ (5) Geothermal Plants
& ) ) & 215 MW Each
E’& (1075 MW Total)
GEOSUB1
GEOSUBH1 to
BANISTER
(2) 1590 ACSR Lines
Rated 550MW per Line
Approx. 16 Miles
Planned Facilities
BANNISTER
Phase 1 Upgrades
GEOSUB1 to
GEOSUB2 Phase 2 Upgrades
(1) 1590 ACSR Lines
Rated 550MW per Line
Approx. * Mile Phase 3 Upgrades
GEOSUB2 to
BANISTER
(1) 1590 ACSR Line
Rated 550MW
Approx. 15 Miles
(5) Geothermal Plants
N A0 (A0 /A )
215 MW Each ) (" ) (N (™
(1075 MW Total) N N N7 N N
SS15 SS14 SS13 SS12 SS11

MIDWAY

GEOSUB2 to
MIDWAY
(2) 1590 ACSR Lines
Rated 550MW per Line
Approx. 16 Miles
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Implementation Stages

Stage 1 1ID Reliability and IVSG Studies

Stage 2 Environmental and Permitting

Stage 3 Design and Construction
Highline to El Centro 230kV Double Circuit
El Centro to Imperial Valley 230kV Double
Circuit
Bannister to Ave58 230kV
Ave58 to Coachella Valley 230kV

GREEN PATH PROJECT



Technical Studies

lID Ten-Year Reliability Studies
lID loads growing at 6% per year
Overloads on Bannister-Ave58 161kV for N-1

Decreased voltages due to high impedance
161kV system near rating of 165MW

IVSG Development Studies
Delivery from Midway and Bannister collector
Redundant paths to IV and Coachella Valley
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Schedule

IID Stage 2 MWA 11/15/2005
WECC Comp. Report 11/31/2005
Stage 2 Complete 12/31/2006
Begin Stage 3 - D&C 1/01/2007

All Facilities Completed 4/15/2010
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GREEN PATH
Coordinated Projects

IID Transmission Upgrades

LADWP Indian Hills Upland
Transmission Project
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Objectives

Increase the reliability and import capability
of the IID transmission system using
designated utility corridors

Provide reliable connections to San Felipe
for renewable resource deliverability to
SP15

Provide for future access to LEAPS or other
resources located within Southern California

Significantly improve the IVSG identified
reliability issues for critical contingencies,
primarily for the loss of Imperial VaIIey to
Miguel @ y



Project Description

lID and Citizens will construct the Imperial
Valley to San Felipe 500kV line

IID and Citizens will construct the
Bannister to San Felipe 230KV line

SDGE Is expected to construct the Central
San Diego to San Felipe 500kV line

SDGE is expected to construct 69kV
substation at San Felipe
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Green Path Study

lID Green Path Coordinated Study

Power Flow and Stability Completed to date
Case 1. DPV2 Case with updated SS6 model
Case 2. Increased Path 45 and IV gen

Case 3: |ID Transmission Upgrades, plus
Bannister- San Felipe-Central
transmission line

Case 4: Add 645MW geo, plus IV-San Felipe 500kV

Case 5: Add 400MW geo, plus LADWP int. at IH
and DPV2 looped in-out at IH

Case 6. Case 5 but with LADWP at Devers
Case 7. Case 6 plus examination of LEAPS

—
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Green Path Study (cont.)

lID Green Path Coordinated Study

Potential flow of 1200MW (1600MW with
LEAPS) for San Felipe into SP15

Flow of up to 1800MW for N-1 of IV-Miguel without
the need for SPS to trip IV gens

Significant reduction to CFE 230kV system for
N-1 of IV-Miguel

No Transient Stability Issues Noted

LADWP Connection improved voltage dip at
Devers for loss of HAA-NG
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Other Supporting Studies

IVSG Development Studies
Part of Preferred Transmission Alternative to

|
E

deliver new Renewable Resources from the

D Transmission System
ow of up to 1700MW for N-1 of IV-Miguel

Redundant Path to San Felipe to deliver up to
800MW to Central San Diego for N-1 of IV to
San Felipe 500kV

SDGE Comparison Study
Increase Reliability and Import Capability
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Proposed Schedule

Discussions with SDGE are expected to
be completed in December 2005

Project expected to be in service by 2010
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GREEN PATH
Coordinated Projects

IID Transmission Upgrades
IID Citizens San Felipe Project
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Discussion Overview

Objectives

Project Description

Base Case Development
Study Results

Sensitivity Cases & Results
Future Study Cases

Environmental Permitting and
Site Selection

Project Schedule

GREEN PATH PROJECT



Objectives

Provide access to geothermal and other
renewable resources

Enhance LADWP transmission capacity
and reliability

Provide interconnection to IID control area

Compliment Devers Palo Verde Line 2
Project (DPV2)

Provide congestion relief to the CAISO grid
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Project Description

New Upland 500kV substation

New 500 kV line from Indian Hills to Upland (100
miles)

Upgrade 287 kV line from Upland to Victorville to
500 kV (34 miles)

New Indian Hills 500/230 kV substation

Project line expected to interconnect DPV2 at
Indian Hills

New interconnection to SCE expected at Upland

23
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LADWP Transmission Project

Victorville

Lugo

Rancho Vista

—— Existing 500kV Line
Serrano (< --- New 500KV Line
— Existing 230/287kV Line
- - - Rebuild/New 230/287kV
' O (O CAISO Meter Point
alley

Devers

Ramon

Indian Hills

Coachella
Valley
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Base Case Development

Starting with the 2009 Heavy Autumn
Post-DPV?2 cases accepted by the
WATS/WECC Rating Peer Review
Group

Mohave Generating Plant is assumed
off-line for worst case scenarios

2 base cases were developed from:
Maximum EOR at 9,255 MW
Maximum WOR at 11,825 MW
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Post-DPV2 Reactive Requirement

Type & Location Capacity (MVars)

MAX EOR Mohave On Mohave Off
Shunt Cap @ Devers 500kV 300 300
SVCs @ Devers 500kV 500 600
SVCs @ Lugo 500kV 0 400
MAX WOR Mohave On Mohave Off
Shunt Cap @ Devers 500kV 300 300
SVCs @ Devers 500kV 500 600
SVCs @ Lugo 500kV 0 500 (?)

] 26
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Study Base Cases

Case 1 Post DPV2 Project as benchmark

Case 2 Case 1 with the proposed Indian Hills-Upla nd 500kV
and Victorville-Upland 500kV as well as 400 MW of new
geothermal resources interconnected at the [ID Midway

substation delivered and scheduled to LADWP through Indian
Hills

Case 3 Case 2 with the interconnection of the DPV2 at the
Indian Hills 500kV Substation

Case 4 Case 3 with the interconnection of the Lugo -Rancho
Vista looping into the Upland 500kV substation

Case 6 Case 4 with both Palo Verde-Devers Lines lo oping into
Indian Hills Substation

p—
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Study Results

Power Flow Results
Contingency Analysis

Transient Stability Analysis
Post-Transient Stability Analysis
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Max EOR Power Flow Results

Case EOR WOR SCIT IH-Dev | IH-Upld | PVD1 PVD2 | HAR-IH
Cur.
: 7550 10118 TBD TBD 1200 1200 TBD
Rating
1E 9247 8973 10632 1455 1480
2E 9249 8985 10647 387 1464 1489
3E 9314 9415 11049 928 930 1439 1871
4E 9331 9370 10991 683 1317 1442 1950
6E 9339 9441 11060 1972* 1443 1559** 1867

>
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Max EOR Power Flow Results (cont)

WoD Dev-Val Total Vict-Lugo | South of
Case Path 42
(230kV) (500kV) WoD (Path 61) Lugo
cur. 1700 600 2400 5800
Rating
1E 1061 1732 2793 280 1343 2023
2E 1056 1732 2788 253 1379 2043
3E 1002 1559 2561 580 1671 2287
AE 867 1404 2271 528 1019 1453
6E 702 1388 2090 569 1023 1444

/»
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Max WOR Power Flow Results

Case EOR WOR SCIT IH-Dev | IH-Upld | PVD1 PVD2 PV-IH
Cur.
: 7550 10118 TBD TBD 1200 1200 TBD
Rating
1w 8865 11824 15846 1523 1532
2W 8868 11851 15878 369 1538 1544
3W 8923 12218 16221 1081 831 1505 1881
4\W 8940 12170 16156 806 1260 1509 1967
6w 8945 12227 16214 2139* 1405 1599** 1894

/p
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Max WOR Power Flow Results (cont)

Case WoD Dev-Val Total Path 42 | Vict-Lugo | South of
(230kV) (500kV) WoD (Path 61) Lugo
Cur, 1700 600 2400 5800
Rating
1W 890 1830 2720 411 1668 3216
2W 882 1828 2710 364 1679 3227
3W 849 1682 2531 637 1926 3443
4W 737 1508 2245 581 1217 2523
6W 631 1516 2147 603 1225 2526
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Contingency List
(N-1)
Palo Verde-Devers 500 kV Line
Hassayampa-North Gila 500 kV Line
N. Gila-Imperial Valley 500 kV Line
Imperial Valley-Miguel 500 kV Line
Moenkopi-Eldorado 500 kV Line
Devers-Valley 500 kV Line
Valley-Serrano 500 kV Line
Navajo-Crystal 500 kV Line
Crystal-McCullough 500 kV Line
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Contingency List (cont.)

Mead-Perkins 500 kV Line

Harry Allen-Crystal 500 kV Line
Harry Allen-Mead 500 kV Line

Harry Allen-Northwest 500 kV Line Reactor
Mead-Marketplace 500 kV Line
Marketplace-Adelanto 500 kV Line
Marketplace-McCullough 500 kV Line
McCullough-Eldorado 500 kV Line
McCullough-Victorville 500 kV Line
Eldorado-Lugo 500 kV Line
Mohave-Lugo 500 KV Line

ﬂ/{:
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22.
23.
24.
25.
206.
217.
28.
29.
30.
31.

Contingency List (cont.)

Victorville-Lugo 500 kV Line

Devers-Vista 230 kV #1 Line

Devers-Vista 230 kV #2 Line

Devers-San Bernardino 230 kV #1 Line
Devers-San Oak-Valley 230 kV #1 Line
Vista-San Bernardino 230 kV #2 Line
Etiwanda-Vista 230 kV #1 Line
Harquahala-Devers/Indian Hills 500 kV Line
Indian Hills-Upland 500kV Line
Victorville-Upland 500 kV Line

p—
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Contingency List (cont.)
(N-2)

Palo Verde-Westwing 500 kV #1 and 2 Lines
Malin-Round Mountain 500 kV #1 and 2 Lines
Lugo-Mira Loma 500 kV # 2 and 3 Lines
Midway-Vincent 500 kV #1 and 2 Lines
McCullough-Victorville 500 kV #1 and 2 Lines

Palo Verde-Devers and Harquahala-Devers/Indian Hills 500 kV
Lines

Devers-Vista 230 kV #1 and 2 Lines

Devers-San Bernardino 230 kV and Devers-Oak-Valley 230 kV
Lines

9. San Bernardino-Vista 230 and San Bernardino-Etiwanda 230 kV
10. Century-Victorville/Upland 287 kV Lines

o 0k wbdE

© N
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Study Results

1. Contingency Analysis

2. Transient Stability Analysis Summary
Table and Representative Chart

3. Post-Transient Stability Analysis
Summary Table

Go to CD Presentation for Detailed Results

Max EOR Case
Max WOR Case
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Post-DPV2 Reactive Requirement

Capacity (MVars)

MAX EOR Moh-Off | Case 1E |Case 4E
Shunt Cap @ Devers 500kV 300 0 0
SVCs @ Devers 500kV 600 400 400
SVCs @ Lugo 500kV 400 0 0
MAX WOR Moh-Off |Case 1W |Case 1W
Shunt Cap @ Devers 500kV 300 300 300
SVCs @ Devers 500kV 600 800 800
SVCs @ Lugo 500kV 5007 0 0
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1.1000]

Typical Stability Plots

Bus-V:SCE 500 & 230 kV
Caselw-PV-D-H-D-dlo
Case 1W - DPV2 (No SVC at Lugo)

Bus-ViSCE 500 & 230
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Bus-V:SCE 500 & 230 kV
Case4w-PV-D-H-D-dlo
Case 4W - IHPV (No SVC at Lugo)

Bus-ViSCE 500 & 230
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T T T
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Chf file=case4w_PVU-D-IH-dlo.chf
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Summary Study Results

Contingency Analysis:
No problem associated with this project

Perkins phase shifters overload persist
for all cases for double-line PV-Devers
outage. SPS scheme ( gen tripping at PV
and load dropping in SCE area)
considered in the DPV2 project helps to
relieve the overload conditions
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Summary Study Results (cont.)

Transient Analysis:
No problem
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Summary Study Results (cont.)

Post-Transient Analysis:

Local voltage violations found in
El Centro SW 230 kV and IVPS 230 kV
buses for Hassayampa - N.Gila outage.

Local voltage violations at the IV 500 &
230 busses for IV-Miguel outage in all
cases. However, IID indicated these

violations are not consequential because
of existing SPS.
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Sensitivity Study Case Results

Simultaneous Path 61 (Victorville
Lugo) Case Tested

Benchmark case requires 300 MVars
Shunt Cap at Devers, 600 MVars of SVC
at Devers, and 400 MVars at Lugo, as

wel

Proj

as nomogram operations
ect study results show potential SVC

reduction of 500 MVars at Lugo
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Future Study Cases

1. 2009 Heavy Summer Case

2. Simultaneous Cases
Path 61 (complete ongoing study work)
Path 41
Path 26
EOR/WOR

3. Configuration Sensitivity
Path 42 upgrade study by IID
Indian Hills vs. Devers termination for Upland



Environmental Permitting
and Site Selection

Right-of-Way Selection
Upland Substation Site Selection

Indian Hills Substation Site Selection In
coordination with 11D
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Preferred ROW
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