»wz@ CALIFORNIA ISO oo e

STEP
Economic Study Updates

Mohamed Awad
California ISO Grid Planning

November 2, 2003



»wz@ CALIFORNIA ISO oo e

Overview

 Basecase results

— Miguel Improvements, Common Upgrades and
AZ/CA Line.

* Sensitivity results
— Otay Mesa, Palomar and Mountainview
— Mohave units 1n service
— Low hydro conditions
— High gas prices
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Miguel Upgrade

* Second Miguel bank,
second Miguel — Mission

Second Miguel Bank

230 kV Line and Imperial / umpeiiau Valiey
Valley — Miguel series cap E— | g
upgrade are considered to -y % O
o o ! Series Cap Upgrade ! Il‘o 590 MW
be in the starting case S £l
UELE) La Rosita

(Case 1).
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Sequence of Short-term (Common )Upgrades

Case 3

Crystal Navajo

Case 4 Series Cap Upgrade

Eldorado Moenkopi

West of Devers

Serrano
Valley \ Devers
\I—l—\ Westwing

\ / Rudd
—»

Palo
Verde

C ase 1 soz0mw @—— llassavamps Kyrene

>

Second Miguel Bank
Imperial Valley L Jojoba &

Mission
t ————————— | _______ North Gila 2080 MW

¢ 1070 MW

‘I 1
Miguel : i
| |
| 1
| Series Cap Upgrade ! :-0 e 230 kV
|
— 4 500 kV
Tijuana R New 500 kV line
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Basecase Results
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Short-term Upgrades

Case 4: West of Devers Upgrade

CA/AZ Major Transmission Facilities

|
Z1-PV to Devers Z1- Hassayampa - N. Gila  Z1- N. Gila - Imperial Valley Z1-Imperial Valley to Miguel
Z1-North of Miguel Z1-Miguel Bank No. 1 Z1- Devers Bank No. 1
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Short-term Upgrades

Case 4: West of Devers Upgrade

Major South West Paths and Interfaces
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California Independent
System Operator

Short-term Upgrades

Case 4: West of Devers Upgrade

NV/CA 500 kV Lines

Z3-Mohave - Lugo

Z3-Mccullgh - Victorville

Z3- Eldorado - Lugo

Z3-Market Place - Adelanto
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“ CALI P O RN IA I S O California Independent

System Operator

Short-term Upgrades

Case 4: West of Devers Upgrade

AZ/NV Lines
Z4-Perkins - Big Sandy Z4-Peacock - Mead
I
Z4-Navajo - Crystal Z4- Moenkopi - El Dorado
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Short-term Upgrades

$45,000
$40,000
$35,000
$30,000
$25,000
$20,000
$15,000
$10,000

$5,000 -

$-
Acc. Benefits

k$

Inc. Benefits

WECC Production Cost Saving
Due to Short-term Upgrades

O West of Devers, EOR at 8,000
MW

O West of Devers

$13,453
$13,453

— mNV/AZ Series Cap

mHas - IV and PVD Series Cap

$18,603 $41,215 $37,541

$5,150 $22,612 $18,938

Levelized Short-term Capital Cost Estimate $42.3 M/Year
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Mid-term Upgrades (AZ/CA Line)

e Case5: Palo Verde — Devers 2

e Casedb: Trilby Wash — Parker — Blythe —
Devers and Trilby Wash — Westwing

e Case5c: Convert Perkins — Mead —
Adelanto to DC and extend it to Mira Loma
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Mid-term Upgrades

Case 5: Second Palo Verde - Devers Line
CA/AZ Major Transmission Facilities

Z1-PV to Devers Z1- Hassayampa - N. Gila ~ Z1- N. Gila - Imperial Valley Z1-Imperial Valley to Miguel

I
Z1-North of Miguel Z1-Miguel Bank No. 1 Z1- Devers Bank No. 1
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Mid-term Upgrades

Case 5: Second Palo Verde - Devers Line
Major South West Paths and Interfaces
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Mid-term Upgrades

Case 5: Second Palo Verde - Devers Line
NV/CA 500 kV Lines

[
Z3-Mohave - Lugo Z3- Eldorado - Lugo
[ [

Z3-Mccullgh - Victorville Z3-Market Place - Adelanto
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California Independent
System Operator
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Mid-term Upgrades

Case 5: Second Palo Verde - Devers Line

AZ/NV Lines
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Mid-term Upgrades

Inc. Benefits $9,030

Level Cost | $110 M/Year | $141 M/Year | $191 M/Year

WECC Production Cost Saving Due to Mid-term upgrades

$60,000 -

$50,000 -

mAZCA Line
@ Short-term Upgrade

PVD2 Perkins - Mira

Loma

$10,122
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“ CALI P O RN IA I S O California Independent

System Operator

Gas Consumption
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“ CALI P O RN IA I S O California Independent

System Operator

Gas Consumption Percentage Compared to Case 1
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Sensitivity Results
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Sensitivity 1: Otay Mesa, Palomar and
Mountainview Generation Projects

Reduction in WECC Production Cost Due to Otay Mesa,
Palomar and Mountainview Compared to Basecase

130,000 -
$ L —
$125,000 -
$120,000 -
$115,000 -
k$
$110,000 -
$105,000 -
$100,000 -
$95,000 -
$125,049 $108,153 $105,881
Miguel Improvements | Common Upgrades PVD2
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California Independent
System Operator

Sensitivity 1: Otay Mesa, Palomar and

Mountainview Generation Projects

k$

WECC Production Cost Saving Compared to Basecase
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California Independent
System Operator

Sensitivity 1: Otay Mesa, Palomar and
Mountainview Generation Projects

Sensitivity 1: Second Palo Verde - Devers with Palomar, OMGP and MV

CAJAZ Major Transmission Facilities

[ ]
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Sensitivity 2: Mohave Units On Line

Reduction in WECC Production Cost Due to Having Mohave
Units On-Line Compared to Basecase

1
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$356,732.25 $351,024.03 $356,005.77

Miguel Improvements | Common Upgrades PVD2
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California Independent
System Operator

Sensitivity 2: Mohave Units On Line
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Sensitivity 2: Mohave Units On Line

MW

Sensitivity 2: Common Upgrades with Mohave Units On-Line Case 4. West of Devers Upgrade
NVICA 500 KV Lines NV/CA 500 kV Lines
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Sensitivity 3: Low Hydro Conditions

California Independent
System Operator

300,000 ~Rocky Mtn
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Sensitivity 3: Low Hydro Conditions

California Independent
System Operator

Increase in WECC Production Cost Due to Low Hydro
Conditions Compared to Basecase

——
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Miguel Improvements | Common Upgrades PVD2
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Sensitivity 3: Low Hydro Conditions

WECC Production Cost Saving Compared to Basecase
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Sensitivity 4: High Fuel Price ($6)

California Independent
System Operator

k$

Increase in WECC Production Cost Due to High Fuel Price Compared to Basecase

—
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Miguel Improvements Common Upgrades PVD2
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Sensitivity 4: High Fuel Price ($6)

WECC Production Cost Saving Compared to Basecase

@ Sensitivity 4

m Basecase

Short- term PVD2
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Savings in WECC Production Cost
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