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CPUC Greenhouse Gas Modeling

New Generation Cost Summary
Summary of Costs and Resources

This report summarizes the resource and cost assumptions in the GHG model. For more details on the derivation of these costs, see the “New Generation Resources and Costs” reports for each technology, and separate reports on financing assumptions and other cost components including transmission and integration costs.  The relationship among cost components and calculation steps are shown for busbar costs of new generation in Figure 1 below. 
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Figure 1. Busbar Costs of New Generation
The relationship among cost components and calculation steps are shown for all-in costs of new generation in Figure 2.  Figure 2 also illustrates the relationship between the costs used for ranking and selection of new resources on the one hand, and for the model’s calculation of system costs on the other.
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Resources and costs for each resource type within each WECC zone in the GHG model are summarized in Tables 1A-5 that follow.  Table 1 below provides a guide to these summary tables.

Table 1.  Guide to Summary Tables
	Table Number
	Contents of Summary Table
	Notes

	1A
	Busbar cost components by resource type for California
	Sources in individual reports for each resource type

	1B
	Busbar cost components by resource type for Rest of WECC
	Sources in individual reports for each resource type

	2A
	Busbar levelized cost of energy by resource by WECC zone for renewable generation
	Cost methodology defined in “Financing and Incentives” report

	2B
	Busbar levelized cost of energy by resource by WECC zone for conventional generation
	Cost methodology defined in “Financing and Incentives” report

	3A
	Net resources available by resource by WECC zone in MW
	Net of resources already exploited in 2008 in TEPPC database

	3B
	Net resources available by WECC zone in GWh
	Net of resources already exploited in 2008 in TEPPC database

	4A
	All-in levelized cost by resource type for California


	Used for ranking and selection only, model costs generated separately

	4B
	All-in levelized cost by resource type for Rest of WECC
	Used for ranking and selection only, model costs generated separately

	5
	Financing assumptions
	See “Financing and Incentives” report for more details
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Resource Technology

2020 Overnight 

Capital Cost ($/KW)

AFUDC 

Multiplier (%)

Fixed O&M Cost

($/kW-yr)

Variable O&M 

Cost ($/MWh)

Fuel Cost 

($/MMBtu) Capacity Factor

Nominal Heat 

Rate 

(Btu/kWh)

Biogas $3,065 115.0% $139 $1.20 $1.43 80% 13,648

Biomass $4,484 105.9% $65 $1.20 $2.87 80% 8,911

Geothermal $3,339 - $8,131 122.4% $157 - $226 $1.20 n/a 90% n/a

Hydro - Small $2,539 - $5,170 122.4% $14 - $31 $0.94 - $1.81 n/a 25%  - 65% n/a

Solar Thermal $4,067 108.6% $64 $1.20 n/a 37%  - 40% n/a

Wind $1,962 105.9% $37 $1.20 n/a 27%  - 40% n/a

Coal ST $2,479 133.3% $33 $1.20 $1.97 85% 8,844

Coal IGCC $2,866 133.3% $47 $1.20 $1.97 85% 8,309

Coal IGCC with CCS $4,101 150.0% $55 $1.20 $1.97 85% 9,713

Gas CCCT $1,054 100.0% $14 $1.20 $6.53 90% 6,917

Gas CT* $807 114.9% $15 $1.20 $6.53 5% 10,807

Hydro - Large $1,486 - $2,193 122.4% $9 - $13 $0.63 - $0.89 n/a 12%  - 57% n/a

Nuclear $3,999 150.0% $83 $1.20 $0.78 85% 10,400
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Rest of WECC Resources (2008$)

Resource Technology

2020 Overnight 

Capital Cost ($/KW)

AFUDC 

Multiplier (%)

Fixed O&M Cost

($/kW-yr)

Variable O&M 

Cost ($/MWh)

Fuel Cost 

($/MMBtu) Capacity Factor

Nominal Heat 

Rate 

(Btu/kWh)

Biogas $2,350 - $2,835 115.0% $107 - $128 $0.92 - $1.11 $1.43 - $1.43 80% 13,648

Biomass $3,438 - $4,148 105.9% $50 - $60 $0.92 - $1.11 $2.87 80% 8,911

Geothermal $1,582 - $19,451 122.4% $157 - $226 $0.96 - $1.11 n/a 90% n/a

Hydro - Small $1,758 - $4,782 122.4% $11 - $28 $0.71 - $1.69 n/a 22%  - 65% n/a

Solar Thermal $3,254 - $3,694 108.6% $51 - $58 $0.96 - $1.09 n/a 36%  - 39% n/a

Wind $1,504 - $1,815 105.9% $28 - $34 $0.92 - $1.11 n/a 27%  - 40% n/a

Coal ST $1,901 - $2,293 133.3% $26 - $31 $0.92 - $1.11 $0.80 - $1.97 85% 8,844

Coal IGCC $2,197 - $2,651 133.3% $36 - $43 $0.92 - $1.11 $0.80 - $1.97 85% 8,309

Coal IGCC with CCS $3,144 - $3,794 150.0% $42 - $51 $0.92 - $1.11 $0.80 - $1.97 85% 9,713

Gas CCCT $808 - $975 100.0% $11 - $13 $0.92 - $1.11 $5.51 - $6.56 90% 6,917

Gas CT* $619 - $747 114.9% $11 - $14 $0.92 - $1.11 $5.51 - $6.56 5% 10,807

Hydro - Large $1,122 - $2,031 122.4% $5 - $11 $0.41 - $0.78 n/a 15%  - 65% n/a

Nuclear $3,066 - $3,699 150.0% $63 - $76 $0.92 - $1.11 $0.78 85% 10,400


[image: image3.emf]Table 2A. Busbar Levelized Cost of Energy 

by Technology by Zone (2008 $/MWh)

Resource Zone Regional Multiplier Biogas Biomass Geothermal

Hydro - Small

Solar Thermal Wind

AB

1.00

n/a n/a n/a $110 n/a $57 - $84

AZ-S. NV

1.00

$79 $103 n/a n/a $111 - $114 $57 - $73

BC

1.00

$79 $103 $59 - $74 $77 - $98 n/a $57 - $67

CA

1.20

$91 $118 $81 - $144 $81 - $220 $128 - $137 $68 - $101

CFE

1.00

n/a n/a n/a n/a n/a $57 - $84

CO

0.97

$77 $101 $108 n/a $116 $55 - $65

MT

1.02

$80 $105 n/a $61 - $126 n/a $58 - $68

NM

0.96

$77 $100 $106 - $111 n/a $106 $54 - $70

N. NV

1.09

$84 $110 $55 - $277 $125 - $138 $119 - $125 $62 - $92

NW

1.11

$86 $112 $98 - $111 $68 - $216 n/a $63 - $93

UT-S. ID

1.00

$79 $103 $71 - $110 $64 - $195 $118 $57 - $73

WY

0.92

$74 $97 n/a $66 - $99 n/a $52 - $61


[image: image4.emf]Table 2B. Busbar Levelized Cost of Energy 

by Technology by Zone (2008 $/MWh)

Resource Zone Regional Multiplier

Coal ST Coal IGCC

Coal IGCC with 

CCS Gas CCCT Gas CT*

Hydro - 

Large Nuclear

AB

1.00 $72 $78 $115 $57 $315

$71 $101

AZ-S. NV

1.00 $69 $75 $112 $63 $325

n/a $101

BC

1.00 $72 $78 $115 $58 $317

$61 - $127 $101

CA

1.20 $82 $90 $133 $67 $377

$72 - $283 $119

CFE

1.00 $72 $78 $115 $63 $326

n/a n/a

CO

0.97 $65 $71 $106 $56 $308

n/a $98

MT

1.02 $63 $70 $106 $57 $320

n/a $103

NM

0.96 $69 $75 $111 $60 $312

n/a $97

N. NV

1.09 $77 $83 $123 $65 $349

n/a $109

NW

1.11 $78 $85 $125 $59 $344

$93 - $177 $111

UT-S. ID

1.00 $67 $74 $110 $57 $316

$53 - $131 $101

WY

0.92 $58 $64 $97 $55 $295

n/a $94


[image: image5.emf]Table 3A. Net Resources Available by Zone (MW)

Resource Zone Biogas Biomass Geothermal

Hydro - Small

Solar Thermal Wind

Hydro - 

Large

All Other 

Conventional 

Resources

AB

0 0 0 100 0 11,986 100 No Limit

AZ-S. NV

33 43 0 0 141,243 1,826 0 No Limit

BC

50 208 185 1,521 0 4,601 3,342 No Limit

CA

300 600 3,008 221 89,650 53,044 440 No Limit

CFE

0 0 0 0 0 5,020 0 No Limit

CO

59 44 20 0 18,050 4,883 0 No Limit

MT

5 162 0 37 0 54,437 0 No Limit

NM

18 26 80 0 66,897 10,805 0 No Limit

N. NV

15 15 1,469 10 150,062 5,523 0 No Limit

NW

88 1,060 335 230 0 15,489 1,861 No Limit

UT-S. ID

21 181 1,067 221 43,153 2,601 143 No Limit

WY

2 22 0 17 0 138,637 0 No Limit


[image: image6.emf]Table 3B. Net Resources Available by Zone (GWh)

Resource Zone Biogas Biomass Geothermal

Hydro - Small

Solar Thermal Wind

Hydro - 

Large

All Other 

Conventional 

Resources

AB

0 0 0 438 0 30,193 438 No Limit

AZ-S. NV

234 302 0 0 473,037 5,235 0 No Limit

BC

350 1,458 1,459 6,660 0 15,420 14,379 No Limit

CA

2,102 4,205 23,717 844 308,282 135,895 806 No Limit

CFE

0 0 0 0 0 12,519 0 No Limit

CO

416 306 158 0 56,182 15,339 0 No Limit

MT

35 1,135 0 178 0 166,721 0 No Limit

NM

127 179 631 0 226,215 32,670 0 No Limit

N. NV

107 104 11,583 42 494,958 15,780 0 No Limit

NW

617 7,430 2,641 937 0 43,629 3,154 No Limit

UT-S. ID

149 1,271 8,410 907 137,013 7,695 601 No Limit

WY

15 155 0 94 0 433,276 0 No Limit


[image: image7.emf]Table 4A. Levelized Cost for Ranking & Selection, 

California* Resources (2008 $/MWh)

Resource Technology

Levelized Busbar 

Cost

Interconnection 

Cost

Transmission 

Cost - Bulk

Fimring 

Resource Cost

Wind 

Integration Cost

Total Levelized 

Cost for Ranking 

& Selection

Biogas $91 n/a $1.01 $1.04 $0.00 $93

Biomass $118 n/a $1.01 $1.04 $0.00 $120

Geothermal $81 - $144 n/a $1.03 - $19.18 $0.92 - $0.92 $0.00 $63 - $286

Hydro - Small $81 - $220 n/a $2.71 - $51.36 $6.10 - $15.91 $0.00 $92 - $283

Solar Thermal $128 - $137 n/a $4.44 - $46.07 $5.43 - $5.80 $0.00 $138 - $188

Wind $68 - $101 n/a $2.51 - $63.92 $22.22 - $32.91 $5.35 $95 - $203

Coal ST $82 $0.77 n/a $0.97 $0.00 $84

Coal IGCC $90 $0.77 n/a $0.97 $0.00 $92

Coal IGCC with CCS $133 $0.77 n/a $0.97 $0.00 $135

Gas CCCT $67 $0.29 n/a $0.92 $0.00 $68

Gas CT* $377 $5.26 n/a $16.57 $0.00 $398

Hydro - Large $72 - $283 $0.16 - $0.74 n/a $3.02 - $14.12 $0.00 $75 - $298

Nuclear $119 $0.77 n/a $0.97 $0.00 $121


[image: image8.emf]Table 4B. Levelized Cost for Ranking & Selection, 

Rest of WECC Resources (2008 $/MWh)

Resource Technology

Levelized Busbar 

Cost

Interconnection 

Cost

Transmission 

Cost - Bulk

Fimring 

Resource Cost

Wind 

Integration Cost

Total Levelized 

Cost for Ranking 

& Selection

Biogas $74 - $86 $0.63 - $0.76 n/a $0.79 - $0.96 $0.00 $76 - $87

Biomass $97 - $112 $0.63 - $0.76 n/a $0.79 - $0.96 $0.00 $99 - $113

Geothermal $55 - $277 $0.01 - $1.67 n/a $0.74 - $0.85 $0.00 $56 - $279

Hydro - Small $61 - $216 $0.07 - $5.48 n/a $4.67 - $15.93 $0.00 $66 - $230

Solar Thermal $106 - $125 $0.19 - $8.49 n/a $4.50 - $5.32 $0.00 $111 - $135

Wind $52 - $93 $0.27 - $64.42 n/a $17.03 - $30.45 $1.65 - $10.84 $72 - $156

Coal ST $58 - $78 $0.59 - $0.72 n/a $0.75 - $0.90 $0.00 $59 - $79

Coal IGCC $64 - $85 $0.59 - $0.72 n/a $0.75 - $0.90 $0.00 $65 - $86

Coal IGCC with CCS $97 - $125 $0.59 - $0.72 n/a $0.75 - $0.90 $0.00 $98 - $127

Gas CCCT $55 - $65 $0.22 - $0.27 n/a $0.71 - $0.85 $0.00 $56 - $66

Gas CT* $295 - $349 $4.03 - $4.86 n/a $12.70 - $15.32 $0.00 $312 - $369

Hydro - Large $53 - $177 $0.22 - $10.95 n/a $2.21 - $10.81 $0.00 $55 - $186

Nuclear $94 - $111 $0.59 - $0.72 n/a $0.75 - $0.90 $0.00 $95 - $113


[image: image9.emf]Table5. Input Values to Busbar Energy Costs, 

All Technologies (2008$)

Parmeter Value

Ownership IPP

Financing Life 20 years

Marginal Tax Rate (Fed & State) 40.75%

Insurance (% of Overnight Capital Cost) 0.5%

Property Tax (% of Overnight Capital Cost 1.0%
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