Summary of SSG-WIi
2003 Economic Studies

RM/DSW
Transmission Planning

January: 14, 2004
Harlow: Peterson



Study Program

e 2008 — Base Case
e 2013

» Gas — Assumes 867 of new generation Is
fueled with gas near load centers

» Coal — Assumes; 66%) of' new generation Is
coal fired remote from load centers

» Renewable — Assumes; 72%) of' new: generation
IS from renewable (wind} etc.) remote from load

o Sensitivity;Studies forrGas,Price and
Hydro



2008 Findings

e In the 2008 study, identified
approximately $110 million in
unrealized production cost savings
due to path congestion (with planned
facilities).

e Identified pathsithatimay be
congested in the near future
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WECC Capacity By Energy Source
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Wind Power Potential in the Western United States

State

AHNZona
California
Colorado
|daho
FMontana
Mevada

Mewy Mexico
Qregon

Litahk
Washington

Whworming

Windy Land
Area, per Best
Current Data
{Acres) (1)

10,445 380
514 499
17 351 305

899 454

14 456 930

1038 791

Potential
Nameplate
Capacity
(MWY) (2)

1,555 199192 PHL Reports
14,75011991/52 PhL Reports
211,375|19597 Brower and Company
16,451 [2002 TrueWind Analysis
351 0912002 True'vind Analysis
18,2000 1991/92 PrHL RHeports
19 9751997 Brower and Company
23 5342002 TrueWind Analysis
7 A0 199192 PHL Reports

21,019)2002 TrueMyind Analysis

Underlying Data Source

(11 WWindy area refers to land with a wind resource of class four ar greater. Land use

exclusions taken into account.

(2] Assumes 5 MW developable per square kilometer.
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2013 Findings

e Identified transmission facilities
necessary to alleviate path congestion
for 3 bookend resource scenarios

s Gas — 1325 miles
s Coal — 7605 miles
» Renewable — 3360 miles

e Found/ that certain transmission facilities
are common to allf 3 resource scenarios
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New Transmission (Miles)

SSG-WI Study Results for 2013 Scenarios

New Transmission Costs ($B)

New Generation (GW)
New Generation Costs ($B)

Range of Production Cost Savings

($Blyr)

Years

14.00

12.00

10.00

8.00

6.00

4.00

2.00

0.00

Gas
1,325
2.6

57
17.4

1.5-2.8

Coal Renewable
7,600 3,360
16.7 6.7
57 67
30.5 36.7
45-7.6 3.6-6.1

Simple Payback Periods for 2013 Scenarios

.|

AveWaiern:

HighN&as

AveWaier:
VediimiGas

Cases | 5\ \Water:

Highi&as

O GAS

B COAL
0O RENEWABLE

Otherfaciorns torconsiderbefore
investment decisionsiarermade include:

. iuelfavailability/ieseurce diversity, con=
strtctionead time; tiansmissionoSsES;

envirenmentallimpacis/hEneTits; BENEILs

toltrensmission/eenerationeliaibility;
High\Water: Impacisien manketr compettioniand
Vedium Gas ancilliamnZsenicesimpacis/oeneritsy
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e S

SSG-WI Planning Study
Objectives (Tent.)- 2004

. Select vendor to maintain (upgrade) PWG data base

Update ten-year case (2013)

New tools for transmission production cost modeling
Determine lessonsilearned from 2003 study

Actual flow analysis supplemented with Oasis data

Identify subregionallissues injbase cases and
assessment of impacts

Initiate’long range (20F yr) transmission planning
o WECC area



Personal Opinion

Study Value:
1. Provided economic database for 2008 & 2013

2. Improved understanding of economic study
tool

3. Valuable tool tocompare alternatives

4. Helps regionaliplanning groups; to/ focus on
congested areas



Questions?
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Next Steps

e Subregional Planning Groups —
» perform additional in-depth studies.

e Developing Planning Work Group
2004 Study Objectives



Considerations

e Additional studies are required by
SSG-WI and/or Subregional Groups
before specific projects can be
identified and proposed for
Implementation.

8 Be cautious about drawing resource
conclusions from this study — focus
Wasionitransmission needs;



REGIONAL OVERVIEW

Solar

Solar energy Is one of the most abundant natural
forms of enengy. Thousands of bulldings across
the ‘West use passive solar deslgn, solar hot water
systerns, photovoltales, or other types of solar
collectors to provide a partlon of thelr enargy.
This map demonstrates the potential energy
awvallable for directly comverting the sun's light

Into electricIty using photovoltales. Electrictty can
also be generated from the sun using concentrat-
Ing solar technologles - those that turn the sun's
heat Into dectridty

At laast 371 MW of solar power are currantly
Installed In the West. Of this, 21 MW are photo-
voltaks and 350 MW are concentrating solar pawer.
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REGIONAL OVERVIEW

The Renewable Resources

Wind
Wind power I1s the fastest growing energy rescurce
In theworld. Good wind areas, found on 6% of
the land In the ‘"Western states, could supply more
than flve times the reglon’s aurrent electricity
consumption. This emisslon-free resource Is already
baing hamessed across the reglon, but at a fraction
of ts potantial.

Wind resources adequate to povwer cornmerdal
wind farms are very site specific. Relatively small
differences In the average wind speed have major

Impactson energy production.

The energy potential In the wind Is expressed by
wind power classes ranging from 1 {least energetic)
to 7 {most energetic). Each class Is defined by a
range of wind speeds and power densitles, the
expected watts per square metar of the blada
swept area. Nearly 2,300 Megaveatts of wind
turbines are currently Installed In the deven
Western states (according to the American W ind
Energy Assoclation).

www . Energyatlas.org
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2 Waminal 200-300
ER1 M0
4 Good 400-500
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Falutian:
25kilamatars

Wind Resourcs Maps: 1987 to 2002

400 mators

raslutlon
1000 meters

Wird mapping techniques have Improved
significantly over e past 10 years The
19387 Wind Energy Resource Adas of the
United States provided coarss spprodma-
tions of wind resoures Although It was
procuced wth the best methods avalk ble
at the time, the 1987 atlas both under-
estimated and overstated wind resources

www.Energyatias.org

for specific locations, 2 grideell desig-
rations were orly Inended to represent
well exposed areas In the mid-19905
updated techniques were usd 1o produce
meps for Colorado and Mew Mexdom,
Increasing the resolution from 25 kilo-
meters to 1 kllometer. Since 1997, wind
mappirg technigues have Improved even

furtier, and In 2002, updated maps were
produced for idaho, Montana, Cregon,
Washington and Wyorming. The resolution
Is ncw 400 meters, 3 ggnifieant mprove-
ment over the old standard of 25 kilo-
meters. The Image above compares the
most recent data for each of the eleven
WWESLEMN states.
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