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2013 Base Case Assumption Consensus Status

#

Assumption

Study Period

Consensus
Status

Assumption Description

2013 and 2013 (next phase)

Inflation Rate

2.5%

Operational Costs (Representative)

Existing & New Resources (Fuel & Variable O&M)

2013 Resource Additions

Three Scenarios - Gas-fired, Coal-fired, & Renewable

Transmission Additions

As stipulated by the SSG-WI Transmission Sub-group

LP Dispatch Optimization

Based on variable O&M, fuel costs, transmission constraints

Thermal Plant Lives

Plants assumed to remain open

Hydro Plant Lives

All plants operating throughout study

Transmission Topology

As stipulated by the SSG-WI Transmission Sub-group

10

Transmission Path Ratings & Nomograms

As stipulated by the SSG-WI Transmission Sub-group

11

Gas Prices

Medium and High Sensitivities

12

WECC Region Loads

Based on 2002 L&R report

13

Average Annual Load Growth

Based on 2002 L&R report

14

Renewable Resources

As agreed to by the SSG-WI Generation Sub-group

15

Thermal Plants

As agreed to by the SSG-WI Generation Sub-group

16

Maintenance Outages

Maintenance Outages

17

Base year Dollars

R RRRRRRRRRRR R |R R R

2003
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Load Assumptions
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Average Annual Load Growth Rate

WECC Total System
Growth 2002-2011

Smr Peak Wntr Peak Energy
Canada 1.6% 1.9% 1.9%
NWPP-US 1.6% 1.4% 1.7%
RMPA 2.6% 2.5% 2.2%
Az-NM-S.Nv 3.0% 2.7% 2.7%
California 1.5% 2.0% 0.9%
Mexico-CFE 8.3% 9.8% 7.5%

Total 2.0% 2.1% 1.8%
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Seams Steering Group of the Western | nterconnection

Loads by WECC Region
Annual GWh with Summer & Winter Peaks

Mexico - CFE

SL_lmmer: 4,133
California Winter: 3,653 RMPA
Summer: 59,698 Summer: 12,282
Winter: 47,641 22,398 Winter: 11,119

NWPP - Canada

Summer: 17,891
Winter: 22,564

AZ, NM, & S. NV
Summer: 33,558

NWPP - US Winter: 23,090

Summer: 39,570
Winter: 46,264
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Generation Assumptions



Oregon

Northern
California

Northern
Cdifornia

Il other
I Existing Tx
New Tx

British
Columbia

Southern
Cdifornia

J"

Existing System

Total Capacity in MW as of 1/1/00
Total MWs =158,889

On Existing Transmission System

Colorado

F
Corners

2013 Gas Total
Total MWs =216,330

British = On Existing Transmission System
Columbia -
. \
WA %

Mid-
Columbia
Colstrip

Oregon

Northern
Cdifornia

Central
Colorado

CA
4 9

—
Hydro Southern

California
Gas

Renewables
Other

I Existing Tx
New Tx

2013 Coal Total

Total MWs = 216,372
On Existing Transmission System

2013 Renewables Total

Total MWs = 225,882
On Existing Transmission System

British

NM

Columbia

3 X

WA
Mid-
Columbia
n )

Sneke
Oregon

|

Northern
California

a

Corners

Il cCoa
Hl  Hydo

Southern
Gas Cdifornia
Renewables
B ot Ny
. Existing Tx Q\j
New Tx CIES




Generation Additions 2000 to 2013

7

. British
§ Columbia

2013 Incremental Gas
Total MWs = 57,241

On Existing Transmission System
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Nameplate GW

Western Interconnection

Installed Generation
Capacity (GWs)

Western Interconnection Installed Capacity by Fuel Type

250
200
150 —
100 -
50 -
0 -
Year 2000 Year 2008 2013 Gas 2013 Renewable 2013 Coal
Total GW 162 193 218 228 218
O Gas 47 78 96 88 80
H Coal 37 35 35 35 &2
O Renewables 3 5 1M 30 1M
E Other 10 10 10 10 10
H Hydro 65 65 85 65 65




1000 GWWh

Western Interconnection

GWh by Energy Source

Western Interconnection Energy by Fuel Type

1,000
800
600 -
400 -
200 -
o 2013 R bl
2000 Est 2008 AW 2013 Gas AW ;‘:fwa ®| 2013 Coal AW
Total GWh in 000 758 865 963 963 963
O Gas 153 238 317 244 195
m Coal 262 280 280 278 402
O Renewables 21 24 42 118 42
m Other 78 78 78 78 78
m Hydro 265 246 246 246 246
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SSG-WI Hydro Modeling

Hydro Generation (GWH)
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Seams Steering Group of the Western | nterconnection Gas Prices

Dollars per mmBtu

$6.00
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Average Gas Wellhead Price - Real 2003 Dollars
from CEC Gas Markert Assessment May 27, 2003
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Geothermal
A —

SSGWI Assumed Geothermal & Biomass
Plant Capacity Location

\ (MW)
| AT =, G_Nrthwt = 587  Pondosa 230
" ﬁ'“"!'; M” Lt \ G_Id 79 McCall 138
g |~ GCaN 450 Carabou230
= G_Nv.SPP 923  Boardertown 345
— G_Ca.S 450  Kramer 230
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A - G_NewMx 204  Luna 345
'~ G_PACE | 267 Soda Springs
) GBCo 50 Limon
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FE-f _—f’d_'___
—s0mw) | Bundll 200 added to Blundell

Geothermal Potential in the
Woestern United States

Geothermal Potential
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Medium
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SSGWI Assumed Solar
Plant ~ Capacity Location

(MW)
S UtNW 53  Gondor 230
S Co 58  \Vilas 115

S NM 278 Luna 345
S Az 1043 Palo Verde 500
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Annual Solar Potential for
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S8G-WI Planning - 2013 Case

Assumed Wind MW & Locations
Wlnd in Renewable Scenarm

— i State [ BusName [ MaxhiW |

SEEYAT | APACHST3 200
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3 fae CA ANTELOPE BS0
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Western I nterconnect Transmission Paths
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Alberta-BC

Alberta — Saskatchewan
Northwest — Canada

West of Cascades — North
West of Cascades — South
West of Hatwai

Blank

Montana to Northwest

West of Broadview

West of Colstrip

West of Crossover

Blank

Idaho to Northwest

Midway — Los Banos

Idaho — Sierra

Borah West

Idaho — Montana

Bridger West

Path C

Arizona to Calif

Four Corners 345/500

PG&E - SPP
PacifiCorp/PG&E 115 Intercon.
Northern — Southern Calif
Intermountain Power Project
Intermountain — Mona 345 kv
Intermountain — Gonder 230 kv
TOT 1A

TOT 2A

Pavant/Intermtn Gonder
Bonanza West

see paths 78 & 79

TOT 2C

TOT3

TOT 4A

TOT 4B

TOTS5

TOT7

Sylmar to SCE

1ID - SCE

North of San Onofre

South of San Onofre
SDG&E Comision Fed. de Elect.
West of Colorado River (WOR)
Southern New Mexico (NM1)
Northern New Mexico (NM2)
East of the Colrado River
Cholla — Pinnacle Peak
Southern Navajo

Silver Peak — Control 55 kv
Billings — Yellowtalil
Coronado West

Brownlee East

Blank

Eldorado — Mead 230 kv Lines
WALC Blythe — SCE Blythe



2003 Dollars in Biliens

2013 Modelsd Total VOM Costs Var | abl e Oper a“ ng COﬂS
The model dispatched and
- T B estimated VOM for the Gas, Codl,
T — and Renewable Scenarios. In
e = | addition a base scenario of no
100 | generation or transmission additions
w5 L] _ was run (2013 loads against 2008
o | | G&T). Thisallows an estimate of
o = R e o total VOM savings for the three
=20 Rares g; zﬁ EE EE scenarios.
2012 VOM Savings Compared to
Case wf 2013 Loads and 2008 Generation & Transmission
The VOM savings could be i =
compared to the total capital i N\
requirements (both generation & » %
transmission) and other 2 o %
considerations (environmental U m ]— \ %
impacts, desired fuel mix, o N \ . \
perceived risks, etc) when e i il e T
comparing scenarios. "o s s
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2013 LMP Prices - 2003%
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Annual 2003 KS/IVIW

Annual F003 k§NW

Path Expanslon Value - Shadow Price
Gas Scenario w/Transmission Additions

Path Expansion values

The Gas Scenario hasthe lowest Expansion

5130 -
$160 Valuesasthe VOM differences between
:::: CCCTsin different areastend to be low.
‘;:: The Renewable Scenario has more remote
360 low cost generatorsand higher Expansion
340 ﬂ{ | - Values.
520 -
% Wor pava 1ot | Mof | S, [IDAH | MoON BRID [ALBE| SILV | - - | CA The Coal Scenario hasthe highest
b tm | T | | e | OO e R lbeak| 9 |mewn| | Expansion Values, dueto the quantity of
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556G W[ Estimates
Modeled Backstop Generation

MWh by Case

High Water |Average Water |Average Water |Low Water

Medium Gas|Medium Gas  |High Gas High Gas
2008 Runs 3,330 3,330 4,048 73,430

2013 cases

08 Resourcesy 1,157,718 1,169,468 1,431,682 3,110,255
Gas 0 0 0 0
Renewahle 0 0 0 0
Coal 10,718 10,718 10,718 11,6893
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California

New Tx

I Existing Tx

Southern
California

"{3 <

British
Columbia

Z

Existing System
Total Capacity in MW as of 1/1/00

Total MWs = 158,889
On Existing Transmission System

Colorado

Gas Scenario 2000-2013
?  About 49 GW new gas-fired CCCT
?  About 8 GW new Wind plants

I ncremental 2008-2013
? 18,300 MW CCCT
? 6,400 MW Wind

? 1300 Miles of 500 kV line

Approx. Capital
~ $600 per kW
~ $1000 per kW

~ $2 Million per Mile

Circa $20 Billion new capital from 2008 to 2013

2013 Incremental Gas
Total MWs = 57,241

On Existing Transmission System
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Oregon

A
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2013 GasTotal

Total MWs=216,330
On Existing Transmission System
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Seams Steering Group of the Western | nterconnection

Capacity Factor by Fuel Type - Gas Scenario
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B.C. Hydro

LOAD: $31.36
Gen: $ 31.72

PG & E

LOAD: $32.69
Gen:  $33.23

SOCOLIF

LOAD: $33.02
Gen:  $33.97

Northwest

LOAD: $31.48

$31.21

Aquila

LOAD: $31.35
$30.98

Alberta

LOAD: $30.92
Gen:  $30.77

Idaho

LOAD: $31.07
Gen:  $30.74

Sierra

LOAD: $32.33
Gen:  $32.27

Gen:

Nevada

LOAD: $31.90
Gen:  $32.02

Sandiego

LOAD: $33.40
Gen:  $33.95

LOAD: $31.60
Gen:  $31.66

Arizona

LOAD: $31.96
Gen:  $31.42

Mexico -C

LOAD: $32.69
Gen:  $32.51

Montana

LOAD: $30.82
Gen:  $30.49

PACE

LOAD: $31.47

$30.99

WAPAU.M.

LOAD: $30.57

PSCOLORADO

LOAD: $32.21
Gen:  $32.21

WAPAm

LOAD: $31.03
Gen:  $31.07

New Mexico

LOAD: $32.15
en:  $31.49

LMP Costs

(2003$) - 2013

SCENARIO (AW-AG) :
Gas

Legend
LOAD:

Gen:

LMP Costs for the Load
LMP Costs for the Generator
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Interface Fwd Direction - Expansion Shadow Prices

E Fwd Direction Expansion
Costs - DWW _High Gas

B Fwd Direction Expansion
Costs - AW Avg Gas

O Fwd Direction Expansion
Costs - AW High Gas
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Interface Rev Direction - Expansion Shadow Prices

2 HId

M55
TOHLNCD - M7 3d J3MTIS

@ Rev Direction Expansion
Costs - DM High Gas

B Rev Direction Expansion
Costs - AW Py Gas

ORex Direction Expansion
Costs - &MY High Gas

O Rev Direction Expansion
Costs - HW. Awg
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Interfaces

Fwd Direction Expansion/MW Shadow Price

Costs - DW High Gas Costs - AW Awyg Gas |Costs - AW High Gas Costs - HW Awvyg Gas

WWOR -n- El Dor to Lugo

PAVANT, INTRITHM - GOMNDER 230 K4
TOTV

Maorth of Miguel

SOUTHERMN MEW MERICD (N1)
IDAHD - SIERRA,

BACNTANA - NORTHWEST

Combined PACHE& PDC] Lirmit

col

BRIDGER YWEST

ALBERTA - BREITIEH COLUMBIA,
TOT3

CA INDEPENDERNT - MERICO (CFE)
Southern EA Impors

ARIZOMNA - CALIFORMIA,

SILYER PEAK - CONTROL 85 KV
MORTHERM - S0OUTHERMN CALIFORMIA
SOUTHWEST OF FOUR CORMERS

547 258 §19,334 521715
$29,447 514,098 518,797
$9,309 §13 097 518 240
$27 971 $10,989 $16 057
§11,540 58 937 $15 055
$1,237 $58,613 $3 519
$11 555 $6,013 38,048
3616 §5,371 $5.835
§1,.747 54 959 §6 417
$12 949 §4 604 $5,920
59,489 §4 419 54 737
$1,152 $3,821 $5,109
$2,332 §3 406 54 456
3690 §2 722, 52 948
$3,298 §2 256 $2 024
$6,405 §1,988 $4.135
$498 51,812 $2 370

§1 476 §1,698 §1.725

511,542
§7 151
§17 361
$6,128
§11,125
§17 354
§2,183
§8 204
$8,045
§6,209
$3 540
$13 260
$4 906
$4,139
$1,791
§4 432
§4,244
$3,060

Interfaces

Rev Direction Expansion/MW Shadow Price

Costs - DW _High Gas Costs - AW Avyg Gas Costs - AW High Gas Costs - HW Avg Gas

FATH

SILVER PEAK - COMTROL 55 W

TOT 2C

|DAHC - MOMNTAMNA,

ALTURAS PROJECT

FGZA&E - EPF

TOT 282

FRIDPOINT - SURMMER LAKE

MY D - CONTROL 115 13 TIE

MY to Canada East BC
INTEF{MDUNTAIN MDNA 345 kN

CA INDEF'ENDENT WMEXICO (CFE)
NDRTHEF{N SOUTHERN CALIFORMIA
F'ACIFICOF{F' PGAE 115 Ky INTERCON.
LUGO - WICTORWILLE 500 b LINE

Tot Za, 2b, 2o Nomograrm

WWOR -n- El Dor to Lugo

FPAVARNT, INTREATH - GOMNDER 230 k&

526 52,017 3,135
53,734 51,909 $3 961
51,752 51,827 52 115
§1,389 §1,629 $2 580
%5,290 51611 54 (143
52 552 51,375 $2 269
§2 766 51,284 $1 274
$25 5482 $452
$235 5472 5188
3970 5471 5416
5428 §329] 5751
3609 $153 5312
$50 $34 525
528 $30 $40
he b6 7
520 51 %160
501 50 50

0 0 $0

§4 933
§1,357
§1.450
$1,570
$133
$2 531
§742
3606
3516
3583
385
3110
528
$133
32

54

30
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Annual Energy & LMP Cosis - WECC Wide

Congestion Rent
Surplus K%
Scenarios Load GWH Load K% Load Avg $/MWh Gen GWH Gen K% Gen Avg $/MWh |(Value of CRR)
Ay HG 961 532 49 415 492 51 380 951 534 49 050 661 60997 B367 933
A i H51 532 34,833 443 36216 P51 833 34 528 360 35,899 305 055
Dy HG g61 832 52 005 471 54 062 51 531 a1 .604, 194 5.3.652 hA07 223
Hyy Il 51 532 33,314 586 34 637 o511 535 a2 945 B70 34,253 3659 319




Annual Energy & LMP Costs - By Area

ArealD Scenarios Load GVWWH Load K$ Load Avg $/MWh Gen GWH Gen K% Gen Avg $/MWh
New Mexico AW HG 23,286 §1,208 004 545 65 12888 $1 009 596 §44 57
AV MG 23,2686 247 070 $32,15 13 881 $705 369 $31.49
DY HG 23,286 $1,239 724 T45 52 20,164 $1 052,725 546,14
HW MG 23 2686 $524 574 $31.30 13 509 $678 257 $30.57
Arizona Ay HG 95,160 $5,042 336 $45.40 155,191 $7 850,285 G447 1
AW MG 98,160 $3,549 435 £31.96 155,811 $5 533 256 $31.42
DWW HG 95,160 $5,196 558 $46.79 157 768 $8,205,313 $45 97
HW MG 95,160 $3.449 417 $31.06 152 853 $5,290 428 $30.59
MEVADA Ay HG 32,045 %1 543,188 G45.32 27 593 $1,430 080 $45 63
AV MG 32,045 $1,156 GOG $31.90 28811 $1,043 375 $32.02
Dy HG 32,045 §1,686 704 $45.52 28 527 1,521,727 $46.98
HW MG 32,045 1,126 224 $31.06 27 743 $O76 762 $31.17
WAPA L.C. &AW HG 2 453 $124 736 544 .94 20,750 1 056 552 $45.00
AV G 2,453 $57 702 531 .60 20,853 747 959 $31 BB
DV HG 2,453 $128,718 54538 21,059 §1 099 569 546,15
HY_ MG 2 453 $35 087 £30 66 20 505 $718 528 $30.82
MEXICO-C AW HG 22347 51,165 955 G456, 12 22 817 $1,183,921 $45 85
A MG 22 347 $826 437 $32.69 22 780 837 991 $32.57
DWWy HG 22347 $1 186,473 $45.93 23,453 $1,238 434 $AE 51
HwW MG 22347 $512 582 $32.14 22,156 $802,100 $32.00
IMPERIAL  Aw HG 4259 $220 763 545 52 3,585 $185,187 45 66
Ay MG 4,750 $155 915 $32.36 3,529 $127 571 $31.95
D HG 4259 $229 053 G47 53 3 564 $191 836 $47 57
HW MG 4,250 $151,012 $31.34 3527 126 860 $30.91
SANDIEGD AW HG 22 550 1,203 847 $47 .19 13,847 $748,786 $A7 A5
A MG 22 550 $852 053 $33.40 12 5a9 $487 368 $33.95
DV HG 22 540 1 263,247 549 571 16,035 $293 218 $49 27
HW MG 22 550 $320,492 $32, 16 11,174 $413 505 $32.7 1




Annual Energy & LIMP Costs - By Area

ArealD Scenarios Load GWH Load K$ Load Avg $/MWh Gen GWH Gen K§ Gen Avg $/MWh
SOCALIF Ay HG 108 572 $5 725 087 F45 51 51,018 $2 752 541 $47 55
AW MG 108 572 54 055 983 $33.02 51,518 51,973 885 $33.97
DWW HG 108 572 $5 956 356 $48.73 54 215 $3,093 016 $50.42
HYWW PG 108 572 $3 923 472 $31.94 50,024 $1,651 407 $32.67
LADWP AWy HG 32 463 51,710,315 $46 56 21,331 $1,085,759 §44 99
AN MG 32 465 $1,211 099 $32.97 21,088 G757 772 $31.76
DWW HG 32 468 1,782 006 $48.51 22 434 1,201,350 $47 .33
HW A 32 463 1,173,203 $31.94 20,473 $708 075 $30.56
PG AND E A HE 141,300 57,389,336 $46.22 108 244 $5 752 620 $46.97
ANy MG 141,300 G5 225 767 $32.69 108 485 54 078 516 $33.23
DWy HG 141,300 $7 805,766 $48.83 107 505 35,040 989 $49 52
HYW PG 141 300 $4 975 005 $31.12 109 546 $3,911 559 $31.47
NORTHWEST AW/ HG 179,563 $9 031 503 $44 75 192 353 $9 661,182 44,39
A MG 179 563 56,395,341 $31.48 192 047 $& 750,536 $31.21
DYy HG 179 563 $3 768 606 $45 08 176,513 9 560 441 $47 .87
HYW MG 179 563 55,010,883 $29 59 203,163 35,724 756 $20 26
B.C.HYDR ANy HG 53,119 $3 435 989 44 50 B1,849 53,156 510 $45.11
AN MG 63,119 2 417 158 $31.36 51,902 $2 221 783 $31.72
DV HG 638,119 $3,685 080 $47 .81 B5,245 $3 572,725 $48:40
H S 68,119 G2 271 547 $29 47 53,135 2,112,238 $29 57
AQUILA AWy HG 4344 219,148 44 59 5 366 $267 762 44 10
AV MG 4,344 5154102 $31.35 £ 368 158,160 $30.98
DY HG 4,344 5234 873 $47.79 5,028 5269 503 $47.37
HY S 4344 144 802 $29 45 5,613 184,980 $29.13
ALBERTA AWy HG 55,287 $3,303,890 $44.13 77,488 $3,850 581 $43.92
Ay MG 66 287 2,318,139 $30.92 77 542 §2,703,063 $30.77
DWW HG 66,287 3,510,976 $46 81 79,276 4 169 746 46 49
HW PG 66 287 2,180,990 $29 08 75,233 $2 478,718 $29 12




Annual Energy & LIMP Costs - By Area

ArealD Scenarios Load GWH Load K$ Load Avg $/MW Gen GWH Gen K§ Gen Avg $/MWh
IDAHO AWy HG 15,412 FE21 596 $44 24 29 471 1,453 951 $435.79
A WG 18,412 5647 285 $31.07 29,469 1,024 813 $30.74
Dvy_HG 18,412 FoE7 452 $47 40 26 831 1,402 554 $46. 20
Hyt MG 18,412 $605 262 $29.20 28,732 5944 065 $20 04
MONTANA AW HG 9 627 5477 721 $43 86 26 683 1,310 B36 $43 42
AWy WG 9 627 $335 655 $30.52 26 583 Fo20 B0 $30.49
Dy _HG 9 527 $502,419 54677 26 572 51,388,438 $45.01
Hyt MG 9 627 $315,336 $20 23 26,810 $551 550 520 06
WAPA UM AW HG 1,039 551,174 $43 53 O $0J $0.00
Al G 1,033 $35 935 $30.57 0 $0J $0.00
Dy HG 1,039 554 447 $46 32 O $00 $0.00
Hyt MG 1,039 $34 135 $29.04 0 S0 $0.00
SIERRA Ak HG 13 568 5698 599 $45 51 8,423 $433 275 $45 47
ARG 13 568 54965 297 $32.33 5,463 $309 032 $32.27
Dy HG 13 568 $741,130 54825 9,019 F4592 364 54825
Hyt b 13,5685 5475 826 $31.00 7 270 $275,583 $30.59
PACE Al HG 43,309 2,193,182 544 75 45,143 §2 302,104 54410
Al G 43 309 51,542,151 $31.47 45 957 51,611,595 $30.99
Diy_HG 43,309 $2 293 445 $46.91 46,772 $2 436 B35 $46.05
Hyy MG 43,309 51 478 658 $30.15 45 394 $1 526 555 §20 72
PSCOLORA AWy HG 45 026 52,331 417 545 77 32827 1,697 185 54570
ARG 45 026 51,640 642 $32.21 32,184 51,172 853 $32.21
Dy HG 45 026 §2 404 7585 $47 21 34 202 51,826,540 $47 20
Hy MG 45 026 51,600,875 $31.43 31,291 51,110,341 $31.36
WAPA R.M  AMY HG 25098 1,263 700 £44.15 36,752 1,538 968 F44. 21
ARG 26 093 $551,022 $31.03 36 643 51,288 061 $31.07
Dy HG 25 0983 51,305 605 545 95 37 319 51,945,142 $45.09

HYY MG 25,098 ha45 501 $29.92 36,303 i e e e $29.865
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Z

Existing System
Total Capacity in MW as of 1/1/00
Total MWs = 158,889
On Existing Transmission System

Coal Scenario 2000-2013

?  About 33 GW new gas-fired CCCT
?  About 8 GW new Wind plants

? About 16 GW new Coal Plants

A I ncremental 2008-2013 Approx. Capital
? 1,900 MW CCCT ~ $600 per kW
< ? 6,400 MW Wind ~ $1000 per kW
W ? 16,400 MW new Coa ~ $1400 per KW
al
‘C‘ ? 8,300 Miles of 500 kV line ~ $2 million/mile
o ? 3000 MW Wyoming-LA new DC Line ~ $3Billion
- ? 1000 MW Upgrade to existing DC ~$1 Billion
. Coal G
Il Hydro
Gas NM
— ] Capital costs would be Circa $47 Billion from 2008 to 2013
% =t
2013 I ncremental Coal — 2013 Coal Total

I Existing Tx
New Tx

Total MWs = 57,283
On Existing Transmission System

Total MWs =216,372
On Exigting Transmission System

\

Northern
Cdifornia

Bl Cod
Hl  Hydo
Gas
Renewables

Bl other

I Existing Tx
New Tx
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Seams Steering Group of the Western | nterconnection

Capacity Factor by Fuel Type - Coal Scenario
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B.C. Hydro

LOAD: $29.72
Gen: $ 30.01

PG & E

LOAD: $32.59
Gen:  $33.41

SOCOLIF

LOAD: $33.01

Northwest

LOAD: $29.67
Gen:

Aquila

Alberta

LOAD: $29.60
Gen:  $29.78

Idaho

LOAD: $30.00
en:  $29.50

Gen:

LADWP

LOAD: $31.16

$30.51

LOAD: $29.63
Gen:  $24.63

Sierra

LOAD: $34.62

Gen:  $34.04

Sandiego

LOAD: $33.37
Gen:  $33.77

Gen:

mperialCA

LOAD: $32.04
$31.82

LOAD: $24.39
Gen:  $22.45

WAPAU.M.

LOAD: $22.35
{U

Montana

PSCOLORADO

LOAD: $25.64
Gen:  $25.50

Gen:  $35.22
PACE
LOAD: $27.85 WAPA m
Gen:  $25.69
Nevada g LOAD: $24.48
Gen: $23.51
LOAD: $30.93
Gen:  $32.61
‘ New Mexico
APAL.C. ;' .
_ Gon' . $2007
LOAD: $29.87 Arizona
Gen:  $30.15
© $31. _
LoAp: $31.03 LMP Costs (2003%) -2013
SCENARIO (AW-AG)

Mexico -C

LOAD: $37.76
Gen:  $37.80

Coal

Legend
LOAD: LMP Costs for the Load
Gen: LMP Costs for the Generator
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Interfaces

Fwd Direction Expansion/MW Shadow Price

Costs - LW High Gas |Costs - AW Awyg Gas

Costs - AW High Gas Costs - HW Awvyg Gas

BRIDGER WEST §191 351 $593 260 $163,110 §78,710
IDAHD - SIERRA 5,085 $53,579 Fo9 557 44 529
TOT 2C $5E 729 $i5i5, 400 $94 762 $102,763
LUGE - WICTORYILLE 500 kKX LINE $41,070 $55,084 $77 157 $97 900
CA INDEPENDENT - MEXICO (CFE) $40,093 $42 516 F45 714 346,751
WOR -n- El Dor to Lugo Fo0 474 $36 293 §45 080 $23,404
MCONTANA - MORTHWEST $95,375 $35,055 $60,074 $23 965
PAVANT, INTRMTN - GONDER 230 k' §4 595 $33,954 §24 962 $15,228
SOUTHERM MEW MEXICO (MM1) $34 408 $28 628 §41 515 §32 437
IMNYO - CONTROL 115 Ky TIE $17 GE2 $14 472 $19 Bd4 50
CORONADD - SILVER KING - KYRENE $26 425 $11,554 $26 131 $3,939
Marth of Miguel $23.777 $10,265 $15 514 §5 420
col $3,999 $5 534 $12 455 $20,363
TOT 44 4 243 $5 595 $5 500 6,106
TOT 3 §797 §5 037 6 456 $13,111
Southern CA lImports $1.,007 §3.402 54180 F4 283
PAC] vs POCI 11 3,387 35 321 $533
PGAE - SPP §39 §2 715 $3 0339 §4 058
Interfaces Rev Direction Expansion/MW Shadow Price

Costs - LW High Gas Costs - AW Avy Gas

Costs - AW High Gas Costs - HW Awvyg Gas

IMTERMOUMTAIN - MOMNA 345 W0
SILVER PEAK - CORMTROL 55 EW
ALBERTA - BRITISH COLUMBIA,
MORETHERN - SOUTHERM CALIF DEMIA
FACIFICORR PGAE 115 kA INTERCORM
ALTURAS FROJECT

MWy to Canada, East BC
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CA IMDEFEMDEMNT - MEXICO (CFE)
WWOR -n- El Dar to Lugo

PACITARA - NORTHWEST

FAWANT, INTRMTH - GONDER 230 k3
SOUTHERM NEWY MERICD [NM1)

YD - CONTROL 115 B3 TIE
COROKNADCD - SILYVER KING - KYREMNE
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Annual Energy & LMP Coslts - WECC Wide
Congestion Rent

Surplus K%
Scenarios Load GWH Load K% Load Avg $/MWh Gen GWH Gen K% Gen Avg $/MWh (Value of CRE)
AWy HiG Sh1 832 47 052 034 45.950 O51 534 44 B53 726 46 426 §2.428 401
Ay G 961 832 33,3598 521 34,724 Hb1 835 31 885 240 33133 1 230 320
Oy HG 961 532 50,930 633 A2 952 951 534 48,339 961 A0.258 $2.580 772

HWY M 461 532 31,154,014 32.3580 HE1 833 29 550 550 J0.755 $1,5735 154




Annual Energy & LIMP Costs - By Area

ArealD Scenarios Load GWH Load K% Load Avg $MWh Gen GWH Gen K% Gen Avyg $/MWh
Mew Mexico AW HG 23,266 81,150,242 h43 BB 19 930 F932 954 B41.37
P vy L 23,206 320,005 $31.12 19 974 FEES., 472 52862
vy His 23 286 51,198 780 h45.654 20 366 PHEE 575 h43. 229
HW MG 232806 F790 550 so0.02 19 B354 pE30 059 b28.36
Arizona Ay HG 55,160 b4 576 BYY hd3.51 150 278 37 015,15949 $43.02
Ay MG 55,160 53 445 522 $31.03 152 375 5 2635 201 i
Oy HG 55,160 35,102 258 hd45 54 154 873 B BBE 250 b44 .80
Hy MG 98,160  $3,327 402 $29 95 148,806 4,964 439 $29.43
NEVADA AN His 32 045 51 6509 569 h43.84 15 646 11 75T B4E.15
AW MG 42 045 51,127 424 so0.93 14 932 Lt W= P32.61
DWY_HG 2045 §1 654,753 545 B 16 557 $316 553 54512
HWY MG 32 045 1 0Es 00y $29.53 13,513 F475 BER $31.31
WAPA L.C. AW HG 2453 116,753 B42.07 31 /Y2 F1 520 533 b42 43
A MG 2,453 $52 901 §29.57 32048 §1,093,059 $30.15
DYy_HG 2 453 §122 585 54417 32220 §1518,185 §44.30
HWW MG 2453 B9 24 h20.65 31,418 51 029 BRE b2a.a7
MEXICOD-C AWM HG 22347 $1 304,174 $51.58 20,305 %1 .,180 130 551 .36
Ay WG 22347 954 B27 537 .76 19,749 $344 554 $37 .80
Dy HiG 22347 31 322 507 Po2.31 20,758 1,219 325 P51 .92
HW MG 22 347 247 521 Ha37.49 19 626 $E33 574 b3V .64
IMPERIAL ANV HG 4 254 5218,135 b5 27 3541 B181 429 b45.20
AN MG 4,254 5154 471 Fo32.04 3482 B125 370 $31.82
Oy His 4 254 LS O B 547 .B1 3539 5191 875 B4 92
HwY b 42559 $149 936 $31.12 3519 P26 153 $a0.81
SANDIEGO AW HG 22 550 31,202 572 B4 9 987 wo31 802 w4716
A WG 22,550 FE51 275 $33.57 =R po42 212 3377
DV HG 22550, §1.270.245 §49.79 11,398 $525 S50 $45.54
HW M5 22 5500 P80 328 532,15 a8,348 do09 745 $32.79




Annual Energy & LIMP Costs - By Area

ArealD Scenarios Load GWH Load K$ Load Avg $/MWh Gen GWH Gen K§ Gen Avy $/MWh
SOCALIF A _HG 108 572 5,714 806 45,52 43 208 2,348 607 45,04
A MG 108 572 54,055,349 $33.01 43 507 51,679,359 $34.04
DY HG 108 572 55,045 035 49 24 46 528 $2,710 056 $51.15
Hyy MG 108 572 $3,913 595 $31.56 44 343 51,635,192 $32 55
LADWP AWy HG 32 463 51,618,132 $44 05 16,152 $750 968 §42 74
A MG 32 463 $1,144 570 $31.16 16,772 $544 357 $30.51
Dy HG 32 468 $1,754 324 547 75 18,312 $943 003 §45 52
Hyy_ MG 32 463 $1,050,040 $28 58 12,245 5411124 $28.07
PG AND E A HG 141,300 $7 377 412 546,15 98,040 35,252,313 547 35
A MG 141,300 $5,210,005 $32 59 96 407 53,643,919 $33.41
Dy _HG 141,300 $7 928,227 $49 59 95,008 35,532 544 $50.94
Hyy PG 141,300 54,926 013 $30.51 99 777 $3,554 005 $31.45
NORTHWEST AW HG 179 563 $8 6537 222 542 51 172,075 $3,116,063 541 69
A MG 179 563 56,095 555 $30.00 172 520 $5 760,754 $29 50
Dby HG 179 563 53,554 579 547 57 154 568 53,327 967 547 52
Hy MG 179 563 55,491 076 $27 03 183,937 35,470,515 $26.29
B.C.HYDR A HG 53,119 $3 246 206 $42.12 59,205 $2 850,947 542 56
AW MG 53,119 $2 250,500 $29.72 59,395 2 016,754 $30.01
Dy HG 53,119 $3 554 531 547 42 60,943 $3,278 916 547 55
Hyly MG 63,119 $2 062 508 $26.55 61,567 $1,565 855 $26.79
AQUILA AW HG 4,344 206,741 542 0B 4 BE3 $213 377 540 44
A MG 4,344 5145 524 529 57 4 FE3 $151,109 $25 54
D4y HG 4,344 $232 971 $47 40 4,230 $221 2583 45 24
Hyy MG 4,344 5131 863 $26.53 4,951 §145 595 $25.55
ALBERTA A HG BB 257 $3,147 573 $41.97 66,595 $3,185,002 542 27
A MG BB 267 §2 215 8588 $29 60 67 498 2,273 897 $29.75
DYy HG BB 257 $3,536 057 547 15 70,720 53 773,518 547 16
HYY MG 66,287 §2 020,423 25 04 B3,799 $1,972 055 §27 32




Annual Energy & LIMP Costs - By Area

ArealD Scenarios Load GWH Load K$ Load Avg $/MW Gen GWH Gen K% Gen Avg $MWh
IDAHO A HG 18,412 $577 390 $42.12 30,234 1,137,093 533.24
AW MG 18,412 $617 207 529 63 29314 $833 726 $24 63
DWW _HG 18,412 $983 721 47 51 27 835 $1,118 689 $35 52
HW G 18,412 $551,519 $26.43 28 924 $732 827 $22.39
MONTANA AW HG 9 627 $360,765 $33.12 52524 $1,790 328 $30.14
AW MG 9 527 $265,639 §24.39 52 864 $1,342 896 $22 45
DWW _HG 9 527 $383,332 $35.19 52 252 $1,311 460 $32.33
HW MG 9527 $243 328 §22 34 53,040 $1,230,135 $20.50
WAPA LM AW HG 1,039 $35,156 $29.91 0 50 $0.00
AW MG 1,033 $26 271 $22.35 0 50 $0.00
DW_HG 1,039 $38,957 $33.14 0 50 $0.00
HWY_ G 1,039 $23 457 $19.95 0 50 $0.00
SIERRA AW HG 13 568 $734 537 $47 85 5,301 $345 456 $48 46
A WG 13,568 $531,484 $34 62 6,340 $252 626 $35.22
DWW _HG 13,568 $732 G022 $47 .72 6,271 $340 614 $48.01
HW WG 13,568 $462 222 $30.11 5,363 $183,445 $30.23
PACE AW _HG 43,309 $1.924 096 $39.27 54 362 $52,198.915 $35.75
AW MG 43,309 $1.364 533 $27.85 54,279 1,577,478 $25 69
DWW _HG 43,303 2,112,156 $43.11 55,174 $2,431 332 $38.95
HW MG 43,309 $1,219,388 $24 89 63277 $1,389 609 $23.05
PSCOLORA AW HG 45 026 $1,795,996 $35 26 29,807 1,177 414 $34.91
AW MG 45 026 $1,306,033 $25 64 29 744 $858 027 $25 50
DV HG 45 026 $1.917 167 $37 63 30,544 $1,2684 855 $37.18
HW WG 45 026 $1.211,118 §23.77 28,773 $763 635 $23 64
WAPA R.M AW HG 25,093 $347 631 $33.37 77 A26 52782914 $31.77
AWy MG 25 098 5595160 $24. 48 77 196 2,053,716 $23.51
DW_HG 25,093 $1,015 863 $35.77 75,138 $3,026 595 $34.24
HW WG 25,098 $533.736 $22 53 76,142 §1,845 325 52142
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MW Flows
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MW Flows
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MW Flows
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MW Flows
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MW Flows

WOR-n-El Dor to Lugo
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MW Flows

MONTANA TO NORTHWEST
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MW Flows
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MW Flows
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MW Flows
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-4 _~ e Sy inaa e || Renewable Scenario 2000-2013
' - o exis v ?  About 40 GW new gas-fired CCCT

?  About 20 GW new Wind plants

? About 4 GW new Geothermal and Biomass Plants

o

About 2 GW new solar (Central & rooftop PV, & thermal)

\
» I ncremental 2008-2013 Approx. Capital
e * ' 2 9,500 MW CCCT ~ $600 per kW
g ? 18,500 MW Wind ~ $1000 per kW
ann® ! ? 3800 MW Geothermal & Biomass ~ $2000 per kW
% ) o ? 2400 MW Solar ~ $2000 per kW
< : 3800 Miles of 500 kV line ~ $2 Million/Mile
=ﬁ§$0 e
Gas NM
i Capital costs would be Circa $43 Billion from 2008 to 2013

-
2013 Incremental = 2013 Renewables Total
Renewables c’}_ Total MWs = 225,882
Total MWs = 66,793 o On Existing Transmission System
On Existing Transmission System T

Northern
Cdifonia ‘

Central
cA
s
< NV
Il Cod Il Codl Z
[ ] Hydro [ ] Hydro Southern
Cdifornia
Gas Gas .
Renewables Renewables ~ . w
W otver ot \\‘
I Existing Tx I Existing Tx
New Tx New Tx Meico
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Seams Steering Group of the Western | nterconnection

Capacity Factor by Fuel Type - Renewable Scenario
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B.C. Hydro Aquila Alberta

LOAD: $30.26
Gen: $30.68

LOAD: $30.25 LOAD: $29.91

Montana

LOAD: $25.81

WAPAU.M.

LOAD: $25.54
Gen: $29.74 Gen: $29.96 Gen: $24.45 Qy
Northwest Idaho
LOAD: $30.41 LOAD: $29.72
. Gen: $29.52
L %0 PSCOLORADO
Sierra
LOAD: $30.20
LOAD: $29.96 Gen: $30.32
Gen: $29.69
PG & E
PACE
LOAD: $32.17
Gen: $32.72 LOAD: $30.12 WAPA R.M.
Gen: $29.04

Nevada

LOAD: $31.52
Gen: $31.81

LADWP

LOAD: $32.43
Gen: $31.00

SOCOLIF
LOAD: $32.42
Gen: $33.18
APA L.C.
mperialCA LOAD: $30.80 Arizona
Gen: $31.20
LOAD: $31.81 LOAD: $31.53
Gen: $31.41 Gen: $30.99
Sandiego Mexico -C

LOAD: $32.67
Gen: $32.93

LOAD: $32.53
Gen:  $32.53

LOAD: $29.37
Gen: $29.57

New Mexico

LOAD: $31.13
en: $30.52

LMP Costs (2003$) - 2013

SCENARIO (AW-AG):
Renewable

Legend
LOAD: LMP Costs for the Load
Gen: LMP Costs for the Generator
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Interface Fwd Direction - Expansion Shadow Prices

& Fwd Direction Expansion
Costs - DWW High Gas
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Costs - AWV Awg Gas
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Costs - AW High Gas
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Interface Rev Direction - Expansion Shadow Prices

B Rev Ditection Expansian
Costs - DWW _High Gas

m Rev Direction Expansion
Costs - AW _Awg Gas
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Interfaces

Fwd Direction Expansion/MW Shadow Price

Costs - LW High Gas |Costs - AW Awyg Gas

Costs - AW High Gas Costs - HW Awvyg Gas

Costs - LW High Gas Costs - AW Avy Gas

MONTARA - NORTHWEST $72 346 $41,086 $51,030 $35,231
SILVER PEAK - CONTROL 55 K $15 605 $15,371 30 972 22 486
WOR -n- El Dar ta Lugo $32,825 $13,221 $14 938 §7 429
Combined PACI & PDC B 51,990 $12,311 $18 386 $21 BG61
SOUTHWEST OF FOUR CORNERS §12,408 §12.172 $24 556 $14 090
TOT 2C $11,038 $10,127 §21 742 $17 864
Col $4 042 $7 368 $3,093 $10,519
SOUTHERMN MEW MEXICO (M) §3,201 $6 G539 $10,693 $3,029
Marth of Miguel $17 995 5 378 53,4571 $3,696
CA INDEFPENDENT - MEXICO (CFE) 3,068 $4 785 $5 461 $7.011
WEST OF BROADWIEW $a,156 §4 044 $4 960 §2 557
Southern A lmports . 31,199 3,327 $3 603 §5.849
ALBERTA - BRITISH COLUMBIA $5,777 2 975 $3.415 2,335
TOT 2B1 _ $3,093 $2 005 $2 458 §1,704
MORTHERM - SOUTHERM CALIFORMIA, §470 $1 629 $2 108 $3,292
TOT 3 $374 $1,544 $2 388 §5,745
Combined 4z, 4b 3,138 $1,349 51,847 $754
TOT 262 §305 $1,124 §1 564 §3,007
Interfaces Rev Direction Expansion/MW Shadow Price

Costs - AW High Gas Costs - HW Awvyg Gas

IDAHD - MOMNTAMNA,

FG&E - SFPF

ALTURAS PROJECT

TOT 282

MY to Canada, East BC

TOT 281

[MYD - CONTROL 115 kY TIE

Tot 2a, 2b, Zc Momogram

TOT2C

BILLINGS - ¥ELLOWWTAIL

BILVER PEAK - CONMTROL 55 KN
INTERMOLIMTAIM - BOMA 345 K23

CA INDEPENDERNT - MERICO (CFE)
MORETHERM - SOUTHERM CALIFOREMNIA
FACIFICORP_FG&E 115 K INTERCOM.
LUGO -ACTORYILLE 500 KN LINE
TOT 2B

Morth of Miguel

$57 404
$22 400
$20,678
$3,332
$4,189
40
5213
$739
$1,099
3978
$270
35
3518
$169
$47

55

30

50

553 930

159 0335

$18,294
$2 382
51,465

FE42:

§500
5411
$398
5394
$200
5119

565

ata]
e
b4
b2
O

576 056
$29 369
517,134
$3077
51 625
§1,086
$963
$599
$593
3367
369
5102
$107
572
355

57

50

50

577 811
$21,398
§13,732
$2 052
§1,152
$2,399
$1.743
$392
§77
5270
§0

3576
333
318
$125
¥3

32

50




Annual Energy & LIMP Costs - WECC Wide

Congestion Rent
Surplus K%
Scenarios Load GWH Load K% Load Avg $/MWh Gen GWH Gen K% Gen Avg $/MWh |(Value of CRR)
Any HG G511 8332 47 004 573 49 805 951 833 47 125 540 43 997F 5778 087
L H51 832 J3.814 914 35157 H951 835 33 271 463 a4 5492 B5d43 554
Oy Hi= 961,532 51,043 473 a3.065 g1 532 50,387 266 525387 HEsE 211
HwY A 951 832 J2.082.424 J3.358 951,833 31 405 026 326591 Be77 431




Annual Energy & LMP Costs - By Area

ArealD Scenarios Load GVWWH Load K$ Load Avg $/MWh Gen GWH Gen K% Gen Avg $/MWh
Mew Mexico AV _HG 23,266 1,159 751 $44 .02 21226 1,031 539 §42 57
A MG 23,2565 $520,211 $31.13 21,159 $730 547 $30.52
DY _HG 23,266 $1,218,142 $46.36 21785 1,115 595 545 27
Hi MG 23,256 $790 293 $30.00 20,836 $590 538 $29.30
Arizona Ay HG 95,160 $4.971,294 $44.76 143,090 $7,126 450 544 .02
AW MG 55,160 $3,501 650 $31.53 145 452 5,100 529 $30.99
e 95,160 55,173 676 $46.58 147 359 §7 530,119 F45 77
Hy MG 95,160 §3,381 862 $30.45 141,394 4,501 524 $30.02
NEVADA Ay HG 32,045 $1,624 071 $44 79 26 563 $1,359 930 45 25
A MG 32,045 $1,142 BS7 $31.52 26,840 $9EG 015 $31.51
Dy HG 32,045 §1,680 931 546 36 27 204 1,481,113 545 93
Hiy_pG 32,045 $1,107 370 $30.54 25 228 5575 914 $30.72
WAPA L.C. AW HG 2,453 120 925 $43.57 20718 §1,040 346 544 35
A MG 2,453 55,474 $30.50 21,185 $747 326 $31.20
Dy HG 2,453 $127 201 $45 83 21,346 1,109,112 545 92
HY_ MG 2,453 552,162 $29 50 20 485 $701 277 $30.26
MEXICO-C AW HG 22 347 51,161 529 545 94 21,761 1,129 678 45 85
Ay MG 22347 5522 565 $32.53 21 496 §791,116 $32.53
DiY_HG 22,347 51,186,359 54592 22 467 $1,190,085 545 52
Hy MG 22,347 $509 557 $32.02 21 044 $762 974 $32 .05
IMPERIAL AW HG 4,259 $217 309 $45 10 4,318 5219024 544 83
Ay MG 4,259 5153278 $31.51 4259 $151,395 53142
Dy HG 4,255 5226 757 $47 06 4,326 5229 524 45,91
Hyy MG 4,258 147 595 $30.65 4,324 $145,290 $30.31
SANDIEGO AW HG 22 550 51,178 766 $46 20 12 525 $E55, 255 545 24
Ay MG 22 550 $533 557 $32 67 11 620 5432 859 $32 93
DYY_HG 22 550 §1,235 422 543,54 14,149 §773,448 $48.32
Hyy MG 22 550 506 509 $31 61 10,711 $356,1587 $31.87




Annual Energy & LIMP Costs - By Area

ArealD Scenarios Load GWH Load K% Load Avg $/MWh Gen GWH Gen K§ Gen Avg $MWh
SOCALIF A _HG 108 572 $5 626 425 §45 50 51 452 $2 726,949 $46.58
A MG 108 572 $3,952 045 532 42 51,539 51,934,340 $33.18
DWW _HG 108 572 $5,653,220 47 59 53 993 $3.014 443 $49 35
Hiy MG 108 572 $3 862,500 $31.45 50 826 1,535,525 $31.98
LADWP AW HIG 32 465 §1,683,497 45 53 23,077 51,141,169 $43.71
A MG 32 468 $1,191,125 $32.43 22 463 757 753 $31.00
D HG 32 468 $1,755 407 547 79 24 108 1,273,790 $46.70
Hi MG 32 468 $1,157 306 $31.50 21 B77 $7 25,8653 $29 64
PG AND E A HG 141 300 $7 277 265 45 52 104 506 $5,472,312 $46.28
A MG 141,300 $5,143,014 $32.17 103 554 $3,545 595 $32.72
DWW HG 141,300 $7 572,530 47 99 102 B34 $5 680,349 $45.92
Hyl MG 141,300 54,919 736 $30.77 106 413 $3,745,004 $31.11
NORTHWEST AW HG 179 563 $8,766,031 $43.15 180,830 $8,702 526 42 52
A MG 179 563 $6,177,213 $30.41 180 772 $5,135 551 $30.00
DY HG 179 563 $9,554 935 547 18 163 443 58,705 556 $47 03
H MG 179 563 $5,705 067 $28.08 192279 §5976,752 $27 47
B.C.HYDR AMY_HG 53,119 $3,309,452 42,94 51,408 $3,029 594 $43.51
A MG 53,119 $2,332,020 $30.26 61,100 $2,120 579 $30.68
Dy HG 53,119 $3 516,445 $45.92 G4 555 §3 465,292 $47 .43
Hi MG 3,113 52,160,257 $28.03 G2 578 §1,957 955 $28.08
AQUILA AWY HG 4,344 211,045 42 94 5,295 $252 557 $42.17
A MG 4,344 $1458 5673 $30.25 5 296 $175,214 $29 74
DY HG 4,344 $230,401 $45.58 4,990 $262,375 $45.47
Hil_ MG 4,344 $137 340 $28.05 5 529 $172 262 $27 .54
ALBERTA A HG B 287 $3,189,975 42 53 75,349 $3 637 056 $42 66
A MG BE 287 $2,243,119 $29.91 75 575 $2 561,532 $29.96
DY _HG BE 287 $3,452 433 546,17 78 B57 $4 082,102 45 57
Hw MG BE 287 $2 052,356 527 77 72 321 $2,301 054 $28.12




Annual Energy & LIMP Costs - By Area

ArealD Scenarios Load GWH Load K$ Load Avg $/MW Gen GWH Gen K$ Gen Avg $/MWh
IDAHO Ay HG 168,412 $576,030 $42 05 28,401 51,341,074 54173
AN MG 18,412 $519,042 529,72 28 410 $345 561 $29.52
DY HG 18,412 $962 525 $46 21 25 767 $1,325 200 45 46
HW_ MG 18,412 $673,024 $27 51 27 554 $862 203 $27 BB
MONTANA AW HG 9 527 $395 892 $36.35 33 663 $1,307 610 $34 31
A MG 9 627 281,163 52581 33,628 $930 152 2445
Dy _HG 9627 $431,293 $33 60 33,570 $1,408 054 $37.07
HiW_ MG 9527 $259,172 $23.79 33,781 $367 192 $22 69
WAPA UM AW HG 1,039 $42,185 $35.89 0 $0 $0.00
AV MG 1,039 $30,017 $25 54 0 30 $0.00
DY HG 1,039 $46,039 53316 0 $0 $0.00
H_ MG 1,039 $27 Ga8 $23.55 0 50 $0.00
SIERRA AW HG 13 568 $651 581 42 47 13,248 $631 316 $42.12
A MG 13,568 $459 972 $29 96 13,230 $444 344 $29 69
DY _HG 13,568 $705,378 545 95 13 635 $701 223 $45 46
Hi MG 13,568 $431 548 $28.11 12 864 $405 004 $27 .99
PACE AW HG 43 309 $2 087 263 $42 B0 B8 813 $3,189 206 $40.97
AN MG 43309 §1 475 922 $30.12 63,810 $2.261,113 $29.04
DWY_HG 43,309 §2 247 762 $45.87 B3 240 $3 461,047 $44.18
HWW_ MG 43,309 %1,386,393 $28.29 8,384 2,110,373 $27.28
PSCOLORA AW HG 45 026 52,176,454 542 732 28,393 $1,376,121 $42 84
AN MG 45,026 %1538 267 $30.20 28,007 $960 617 $30 32
DY _HG 45 026 $2 330,073 $45.74 30,075 §1,569 247 §45.82
HY MG 45 026 §1 463 263 $28.72 26,921 $576 596 $28.78
WAPA R.M AW HG 25098 §1,177 472 541.47 3717 $1,763 597 $41.76
AW MG 25,098 $833 873 $29.37 37 110 §1,241 582 $29.67
DYy _HG 25 098 %1 263,184 §44.48 37 805 $1.918.274 $44 85
Hi MG 25,098 $790,.275 $27 .83 36,664 $1,161,800 $28.01
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MW Flows

WOR-n-El Dor to Lugo
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MW Flows
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MW Flows
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MW Flows

-100 4

=200

=300 4

=400

400

TOT 2C

300

200

100 4

O

10%

20%

L L L L L] L] L] L] r-\.\_\_\..

0% 40% B0% BO% 0% ™

B801%

B0%

— AW HG
AW MG
D HG.
Hil MG

Time




MW Flows
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MW Flows
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MW Flows

ALTURAS PROJECT
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Seams Steering Group of the Western | nterconnection

Caveat:

For discussion purposes only

and not to be construed as final.

Transmission Cost Estimate

Miles
Initial Cost | Costimile 100 150 200 250 300
A00kY sc steel, 3-deschutes £1.000,0001 $100,000,000) §150,000,000) §200,000,000) $250,000,000] $300,000,000
Land 250 000) §25000,000) §37,500,000] §50,000,0008 $52 500000] §75,000,000
Environmental (WEFPA) H10,0001 51,000,000  §1.5000001  §2.000,000) $2.500000] F3,000,000
Fiber fa0,000f  §5.000,000f &7 .500,000) §$10,000,000) $12500.000] §15,000,000
MWew 3-PCE 500 kY station at generator $5 000 000 2,000,000 $30000001 $3.000,000) %5 000000] $3000,.000
3-PCE, 2-terminal addition at intermediate sub $3 750,000 $3 750,000 $7 500000 $11.250,000) $15000000] $18 750,000
2-PCE terminal addition at existing sub §2 500,000 P2 5000001 $2500000| $25000000 §2500000]  $2,500,000
RAS & Communications %5 000 000 w500,000]  $5.000,000) $5,500,000] §65,000,000] $5500000] - FF 000,000
400 rovar Shunt Capacitor Addition §3 500 000 $3.500 0001 §3 5000000 §7 0000008 %7000 000] $10,600,000
Total Direct Cost] $153,750,000) $223 500 000) $296 750,000 $366 500 000) $433 750,000
Corparate OH - 30%] 46,125 000 $67 050 000 $33 025 000) $109 950 000f §131 925 000
Total Costs with OH| $199,875,000] $290,550,000] $385,775,000] $476.450,000] $57 1,675,000
Total Costs/Mile with OH| $1,998,750] $1.937,000f $1,928,875] %1.,905.800| 1,905,583
Agsumptions e

Typical line segment length 50 miles between stations

IMew 3-PCE substation at generation.

a-breaker, 2 terminal addition at intermediate stations

2-breaker terminal addition at existing substation

Maried terrain & ownership

A00rmvar shunt cap addition per 100 miles of line

IZIiI]lEI A H 1M

STATIOH

3-pch, 2-terminal
addition at
existing station

2-pcb terminal

_ addition at

existing station
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Seams Steering Group of the Western | nterconnection

Which is the appropriate cash flow to consider?

L

Caveat: For discussion purposes only
and not to be construed as final.

L

=

OSSGwzJ‘

| | Gas | Coal | Renewables
Load Savings - LMP
walue (K$) _
Loads priced 2y HG §9.536 290 $12,172.748 $11.350,104
at bus LMP AN BAG §7 509,243 §9 044,165 | $B8 527 772
LW HG | §10 582 561 F11,757 399 | §11,544 554
Hw 1S 7 062,133 $9,223,005 | $5 294,595
WM Savings (K$) ) o ) I -
. A HG $2.395 114 §7 129,701 $5 604,018
Savings from PO = §1,753 452 £4 227 311 | $3 944 555
total operating v HS $2,5265 323 E T = a=ri= N $6 104,086
costs Hi b S §1.530 542 §4 499,267 | $3 653,070
MNet Benefit - LMP &
WOM Values (K$) |
Net load savings, A HG $2, 7208 446 55 399,556 | 55 524 142
: A G $2 057 957 $3 901,208 $4.005,113
generation Ly HG §3.,163 572 §5.801 533 $5,192 500
revenue change Hwhy b S §1,869 947 $3 634,744 | §3 B84 292

less VOM savings | Generation (cash flowwr contribution?)'

($20,084,800,000) | ($47,254,000,000) | {($43,472.400,000)
($2,640,000,0007 | CF16, 744,000,000 | (6, 705,000,0000
(F17 444 800 0007 | (F30,510,000,000% | (F36,764,400,0007)

:-Capit-al Costs
Transmission
Seraration

Payback {(yr=) Which of the above casflow should be used?)
Load Savings

AN HG 2.04 388 383
An R 254 522 5.04
Lwy HG 1.65 402 373
CHW R 2.54 512 524
WO Savings | | |
A HG 8.35 BES 7.76
AN A 11.35 979 11.02
Ly HG 711 E.15 | T2
Hww B 13.12 1050 11.90
et BEenefit | |
AN HG 7.36 8.75 | 7.87
AN G 9.7 1211 10.85
L HG B5.24 2.14 | 7oz
Hww B 10.74 1300 11.80



