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Transmission Additions

1 SSG-WI Reference Case

1 CDEAC Scenarios
— New/CDEAC Reference Case
— High Efficiency Case
— High Renewables Case
— High Coal Case
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Transmission Additions & Upgrades for SGG-WI Reference Case

R-11
R-12
R-13

R-14

(rmillion F7
Facility Line Line Eqquip. Total
Miles Costs Costs | Cap.Costs

S55G-WI Beference Case
AZ-HM

Four Corners-Pinnacle #1 (Phoenix) 200 kW

MavajoLezer Rock;, Four Corners-Moenkaopi
Moenkopi to Market Place

Coronado to Sikver King line including series comp
Piral Project

Capacity upgrade at M. Gila

CA
Tranz Bay Area Project
Palo YWerde-Dewvers #2
Tehachapi WYWind transmission -- 2 lines

Weszt of Devers upgrade
Zan Diego Sunrize Link & Imperial Yalley Central
SO00230 kY

Imperial Yalley Upgrade SO00230 kY
Chay Mesa

o
Kansas-Colorado added lines to integrate 2-700
hY coal plants

MT-HW

Colstrip to Spokane Upgrade (zeries
compensation)

WUt

Bridger-- Wasatch Front Tx 3450230 kW

Path C Upgrade

Amps Phaze Shifter (Mill Creek Phase Shifter)
Tatal

g0

230
72

120
280
70

gan

363

204 6

2483

470

40810

326
52

84

115




Transmission Additions for CDEAC Scenarios

(rrillion $)
Facility Ref High High High Line Line Equip. Total
Case Effic. Ren Fossil | Miles Costs Costs  Cap.Costs
Hew /CDEAC Reference Case
1 5P (Midpaint-Rocky Pk-Robinson-Crystal) 4 4 h 462 7392 738 8131
Brozdviesw-didpaint S00 kY [Broadwviesn-
2 Towns-Midpoint)) i i h 389 B339 B39
3 Four Corners-Pinnacle #2 300 kY x x » 289 =770 57T
Subtotal 1,150 1893551 1955

oW @ e

12*

CDEAC Scenarios
Dave Johnston-Bridger-kona 00 kY
Mona-Crystal (Marketplace) S00 kY
Midpaint-Grizzly S00 kY

Micdpaint-Tesla 500 kKW

Grand Junction-Emery 345 kY

Upgrade thermal limitz on S lines: Shasta-
Flanagan, Silver Park-Silver PS; . Chur-Ft.
Ch.PZ; Cal.sub-Cal, 5. PS; Flanigan-
Heswich
Falcon to Rohinzan 343 kY added

M WYING Export Plan: 4 x S00 ky in M

1 x 500 kY Foute 1: ENM-Las Yedas-Taos-
Qjo-Zan Juan-Four Corners

2 x 200 kY Route 2 ENmM-YWest Mesa-Four
Carners

1 x 200 kY Route 30 EMM-Amrad-Mewman-
Luna-Hildago-Sagura

Tehachapi Wind -- To Phasze 4 of
Tehachapi Caollaborative Study Group

Phaze 1. Antelope-Pardes, Artelope-
YWincent, Artelope-Tehachapi

Phase 2 Antelope-Mesa

Phaze 3. Tehachapi-Yincert, =CE &
PEEE network upgrades
Phase 4. Tehachapi-PGEE

=i - - -

}{t

-

462
k=]
339
30
151

Fa52

308

g9
G0

43

¥39.2
2104
d62.4
ga0.0
242.0

F52.0

B16.0

7349
a1.0
g6 .2
.0
242




Facility

Ref
Case

High
Effic.

High
Pen

High
Fo=sil

Line
Costs

Equip.
Costs

Total
Cap.Costs

Dave Johnston-hira Loma 3000 kv DC line
Colstrip-Dave Johnston 500 kY
Mons-Huntington-Four Corners 500 kY
Mobave-Lugo upgrade 500 kY

Eldorado-Lugo upgrade 500 kY
Feno ta Sylmar 500 kY (Limit PDC] + fossil
gen.added at Sylmar to 4330 MW total)

1 548 8
348 5
475.2

1349
J4.8
475
12.0
12.0

1.4

17037
3533
520 7

12.0
12.0

Totals
Pewy iCDEAC Reference Case

CDEAC-High Efficiency

CDEAC-High Renewables + Mew
Feference Caze 2015

CDEAC-High Coal + Mew Reference Case
25

Changes from the Hew /CDDEAC
Reference Case

CDEAC-High Efficiency
CDEAC-High Renewahles
CDEAC-High Coal




2. Economic Screening Analysis —
Preliminary Findings

1 Three parts to economic analysis:
1. Production Operating Costs
2. Incremental Generation Capital Costs
3. Incremental Transmission Capital Costs

1 Sum all 3 parts on annualized basis for
comparison of scenarios

12



Production Costs

Reference Case
High Efficiency

High Renew ables
High Coal

(Billion 2005%)

Diff Ref.
Total Case
14.5
12.2 -2.2
11.6 -2.9
12.5 -2.0




Generation Capital Costs

Reference Case
High Efficiency

High Renew ables
High Coal

(Billion 2005%)

Total

Dif f
Ref.
Case

Gen.
Added

Gen.
Removed

64.0
62.3
135.7
80.9

-1.7
71.6
16.9

12.1
92.2
21.2




Transmission Capital Costs

(Billion 2005%)
Diff. Ref.
Total Case
Reference Case 8.4
High Efficiency 6.2 2.2
High Renewables 16.1 7.8
High Coal 15.4 7.0




CDEAC Scenarios: Comparing
Costs To Reference Case

(Annualized, Bilion 2005%)

Difference to Ref. Case

Ref. High | High = High

Case | Effic. | Ren. Coal
Production Costs | 14.5( -2.2/ -2.9 -2.0
Generation FC 7.8] -1.6 [.7 0.9
Transmission FC 1.0{ -0.3 0.9 0.8
Total 23.3| -4.0 5.7 -0.2



Appendix

1 Detalled Tables
— All Fixed and Variable Costs
— Generation Capital Costs

17



Fixed Costs are incremental to 2008 Base Case

2015
Dollars in Millions {2005) CDEAC Reference Case High Efficiency Case High Renewables Case High Coal Case

Initial Annual Initial Annual Initial Initial
Investment Costs Investment Costs Investment | Annual Costs | Investment |Annual Costs
Production Costs (Fuel & Other VOM) 14,456 12,243 11,606 12,496

Change from Reference Case - (2,213 [2,850) (1 ,960)

Incremental Resource Costs:

Reference Case Resource Additions'
wing 17 602 17 B02 17 B02 17 B02
Gas 13,080 13,080 13,080 13,080
Cosl 780 2,780 2,789 1,780
Cther (Solar, Biomass, etc) 11,575 11,575 11,575 11,575

Subtotal Reference Case 64,047 64,047 64,047 64,047

Scenario Resource Additions'
Demand Side Management
Biomas 16,771
Geothermal 9128
Solar CEP 13,005
Solar PV 26,799
Wind 30,747
Coal 21,184

Subtotal Addtions 12,088 96,453 21,134

Resources Removed from Reference Case
Coal 9,635 12,193
Gas 4186 8,335 4317

Subtotal Removals 13,824 20,529 4317

Resource Het Investment Total 62,311 139,91 80,914

Annualized Fixed Cost of Resource Additions
Incremental Capital Charge @ 10% 13997
Incremertal Fixed O&M° 1,929

Subotal Annualized Fixed Cost Resource Additions 15,926

Incremental Fixed Gas Transportation Costs® 176

Incremental Transmission Costs:
Transmission Additions Investment
Ling Investment
Customized Equipment Investment
Transmission Investment Sub Total 16,149 15,363

Annualized Fixed Cost of Transmission Additions
Incremental Fixed 080
Incremertal Capital Charge @ 10% 623
Subtotal Fixed Annualized Cost of Transmission Additions T4

Total Annualized Fixed Costs (Line 15 +Line 17 + Line 28) 7,155
Change from Reference Case 1,825)

Total Incremental Investment (Line 10 + Line 23) 68,542 156,121

Annual Het {Savings)/Cost from Reference Case (Line 2 + Line 30)




Scenario

Investments for Incremental Resources in CDEAC Scenarios

Capacity
{MW)

Resource Type

Bucket

Initial Investment

Total §

AFUDC

Total Investment

HIGH EFFICIENCY
Additions

Removals

DsM 15,344

Coal
Gas
CCCT+OF 1 486
CCCT- Frame F E00
CCCT- Frame G 2 BE3
SCCT 1550

Total Gas b 2599
12,349

B.0s0

11,300,000 000

8,306 650,000

8k 1,580,000
348 000,000
1544 540,000
1,027 550,000

705 367,100

1,331,358, 169

1356 085 543
54 947 460
141 050 452
71 B35 055

12 088 367 100

9 B35 ,045 169

997 SEE 543
402 847 460
1 B85 5590 482
1,095 346 055

4,185 850 542
13,823,898,711

HIGH RENEWAEBLES

Additions

Removals

7138
4 2
4,000
3,240
25 524
44,125

Biomas
Geothermal
Solar CSP
Solar PV
Wind

Coal

Gas
CCCT+DF
CCCT- Frame F
CCCT- Frame G
SCCT

Total Gas

7 5o

2 551
1,114
3971
4 B15
12 3581
20,035

15 877 244 000

8,532 662 000
12,160,000 000
25 051 80,000
28 484 784 000

10,505 242 000

1,554 550,000

B4E, 120,000
2.303,180,000
3,059 745 000

1,093,754 252
895 285 250
848 586 720

1,747 780 559

2261748 819

1,684 383,733

245 523 567
102,019 117
210331 004
213 485 228

16,770 9595 2582

9127 8960 230
13,008 366,720
26,799 4650 559
30,74k 532 319
96,453,318,610

12,183,325 733

1,800 503 567

748,139 117
2513511 004
3,273 214 229

8,335 367 215
20,528,693.651




Capacity
Scenario Resource Type {MW) Bucket | §/kw Total § AFUDC Total Investment
HIGH COAL
Additions

Coal -- 15 New Planis 11 300 300,000 ) 2,714 406 53159 19 549 7O0R 819
Coal --Conversions

750 947 710250000
GO0
atalll i}
550 14 ' 0000

550 572 : 0 000

Removals

771,400,000
- Frame F .

- Frame G
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