


 

!

!

!

!"#$%&'()%#*+)*+#,*'--.%-)/+%0-'*12%

%

!



 
 

Laying a Foundation for Nevada’s 
Electricity Future: Generation Facility 

Uncertainties and the Need for a Flexible 
Infrastructure  

!

!
Prepared for: 

 
Energy Foundation 

1012 Torney Avenue #1 
San Francisco, CA 94129 

!

!
Prepared by: 

 
Carl Linvill, Christopher Cooke, and  

Suzanne Phinney  
 

Aspen Environmental Group 
8801 Folsom Blvd, Suite 290 

Sacramento, CA 95826 
Contact: Carl Linvill 

 
 

And by: 
 

Richard McCann 
 

M.Cubed 
2655 Portage Bay, Suite 3 

Davis, CA 95616 
 
 
 

February 2008 
  



 

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

Disclaimer:  Any opinions, findings, conclusions or recommendations expressed in 
this publication are those of the authors and do not necessarily reflect the view of the 
Energy Foundation. 

!



About the Authors 

Dr. Carl Linvill 

!"#$%&'(&))$*+,$-.$/0+",$12$0340"&0'50$&'$0'0"6/$4)+''&'6$+'7$051'18&5,#$$90$,0"(07$+,$:*0$;'0"6/$+'7$

;51'18&5$<7(&,1"$:1$:*0$=1(0"'1"$12$>0(+7+$2"18$-..?$:1$-..@A$+,$+$>0(+7+$BCD)&5$E:&)&:/$

F188&,,&1'0"$2"18$-..@$:1$-..G$+'7$+,$+'$<5+708&5$;51'18&,:#$$!"#$%&'(&))H,$0340":&,0$&'5)C70,$

0)05:"&5&:/$"0,1C"50$4)+''&'6A$"0'0I+D)0$0'0"6/$+'7$0'0"6/$022&5&0'5/$4)+''&'6$+'7$0(+)C+:&1'A$

0)05:"&5&:/$+'7$'+:C"+)$6+,$051'18&5$8170)&'6A$+'7$0'0"6/$4"15C"080':#$$90$*+,$,0"(07$1'$:*0$J0,:0"'$

K':0",:+:0$;'0"6/$L1+"7A$:*0$J0,:0"'$K':0"51''05:&1'$M06&1'+)$<7(&,1"/$L1+"7A$:*0$;)05:"&5&:/$

F188&::00,$12$:*0$J0,:0"'$F1'20"0'50$12$BCD)&5$N0"(&50$F188&,,&1'0",$+'7$:*0$>+:&1'+)$<,,15&+:&1'$

12$M06C)+:1"/$E:&)&:/$F188&,,&1'0",#$!"#$%&'(&))$&,$5C""0':)/$!&"05:1"$12$;'0"6/$B)+''&'6$+'7$<'+)/,&,$

+:$<,40'#$!"#$%&'(&))$*1)7,$+$B*#!#$&'$;51'18&5,$2"18$:*0$E'&(0",&:/$12$>1":*$F+"1)&'+A$F*+40)$9&))#$$

Mr. Christopher Cooke 

O"#$F11P0$Q1&'07$<,40'$+,$+'$;'0"6/$<'+)/,:$&'$-..R$+'7$*+,$,&'50$51':"&DC:07$:1$+$I&70$"+'60$12$

0'0"6/$4)+''&'6$4"1Q05:,#$90$*+,$0340"&0'50$&'$:*0$+"0+,$12$&':06"+:07$"0,1C"50$4)+''&'6A$0'0"6/$41)&5/A$

0'0"6/$022&5&0'5/A$708+'7$,&70$8+'+6080':$+'7$C:&)&:/$051'18&5$"06C)+:&1'#$O"#$F11P0$*+,$+$O+,:0"H,$

706"00$&'$<6"&5C):C"+)$S$M0,1C"50$;51'18&5,$2"18$:*0$E'&(0",&:/$12$F+)&21"'&+A$!+(&,#$$

Dr. Suzanne Phinney 

!"#$B*&''0/$*+,$@.$/0+",$12$0340"&0'50$&'$:*0$0'(&"1'80':+)$+'7$0'0"6/$2&0)7A$4"1(&7&'6$:05*'&5+)$+'7$

41)&5/$,C441":$&'$0'0"6/$+'+)/,&,A$0'(&"1'80':+)$+,,0,,80':A$0'(&"1'80':+)$"0807&+:&1'A$+&"$+'7$I+:0"$

TC+)&:/$+,,0,,80':,A$"&,P$+,,0,,80':A$"06C)+:1"/$5184)&+'50A$40"8&::&'6A$+'7$4"1Q05:U4"16"+8$

8+'+6080':#$90"$4+":&5C)+"$084*+,&,$&,$0'0"6/$+'7$&'2"+,:"C5:C"0$I&:*$4"1Q05:,$+77"0,,&'6$5)&8+:0$

5*+'60A$+):0"'+:&(0$0'0"6/$60'0"+:&1'$:05*'1)16&0,A$)&TC02&07$'+:C"+)$6+,A$40:"1)0C8$&'2"+,:"C5:C"0A$

+7(+'507$:"+',41":+:&1'$(0*&5)0,$+'7$2C0),A$)+'7$C,0$+'7$0'0"6/A$+'7$41I0"$4)+':$,&:&'6#$!"#$B*&''0/$

*+,$,C441":07$F+)&21"'&+$;'0"6/$F188&,,&1'$,:+22$,&'50$-..?#$N*0$*+,$4"04+"07$+'+)/,0,$21"$,0(0"+)$

41I0"$4)+':,$:*"1C6*1C:$:*0$N:+:0A$+'7$*+,$+C:*1"07$1"$51':"&DC:07$:1$1(0"$+$71V0'$,405&+)$,:C7&0,#$!"#$

B*&''0/$*1)7,$+$715:1"+:0$&'$;'(&"1'80':+)$N5&0'50$S$;'6&'00"&'6$2"18$:*0$E'&(0",&:/$12$F+)&21"'&+A$

%1,$<'60)0,#!

Dr. Richard McCann 

!"#$O5F+''$,405&+)&V0,$&'$0'(&"1'80':+)$+'7$0'0"6/$"0,1C"50$051'18&5,$+'7$41)&5/#$90$*+,$5184)0:07$

'C80"1C,$4"1Q05:$D0'02&:$+,,0,,80':,$+'7$&84+5:$+'+)/,0,$+'7$*+,$:0,:&2&07$D021"0$:*0$W070"+)$;'0"6/$

M06C)+:1"/$F188&,,&1'A$F+)&21"'&+$BCD)&5$E:&)&:&0,$F188&,,&1'A$F+)&21"'&+$;'0"6/$F188&,,&1'A$<&"$

M0,1C"50,$L1+"7A$N:+:0$J+:0"$M0,1C"50,$F1':"1)$L1+"7A$+'7$1:*0"$"06C)+:1"/$+60'5&0,#$FC""0':)/A$!"#$

O5F+''$&,$I1"P&'6$I&:*$:*0$F+)&21"'&+$;'0"6/$F188&,,&1'$:1$0,:&8+:0$:*0$51,:,$21"$'0I$+):0"'+:&(0$

60'0"+:&'6$:05*'1)16&0,#$!"#$O5F+''$*1)7,$+$B*#!#$&'$<6"&5C):C"+)$S$M0,1C"50$;51'18&5,$2"18$:*0$

E'&(0",&:/$12$F+)&21"'&+A$L0"P0)0/#$!



 

!

!

!

!"#$%&'()%#*+)*+#,*'--.%-)/+%0-'*12%

%

!



 

February 2008 ES-1 Laying a Foundation for  
  Nevada’s Electricity Future 

Executive Summary 
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Table I-1 Resources Available for Responding to Significant Ely Energy Center Delays 

Infrastructure Need 
Reported Potential 
Capacities 

High Probability  
by 2013 

Contribution to Energy 
by 2013 

Contribution to Peak  
by 2013 

North-South Inter-tie     

Resources Accessed:      

North-South Reserve 
Sharing34,35 

1850 MW 200 to 300 MW Greater than 2,000 GWh 200 to 300 MW 

Access to Renewable 
Resources 

see collector system 
below 

see collector system 
below 

see collector system 
below 

see collector system 
below 

Access to the Northwest, 
Basin & Rocky Mountain  
Regions36 

12% Reserve Margin 
plus Net New 
Generation 
 

200 to 300 MW  200 to 300 MW 

SUB-TOTAL    400 to 600 MW  

Collector Systems      

Resources Accessed:     

Geothermal37 1200 MW 300 to 500 MW 2,234 GWh 210 to 350 MW 
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Table I-1 Resources Available for Responding to Significant Ely Energy Center Delays 

Infrastructure Need 
Reported Potential 
Capacities 

High Probability  
by 2013 

Contribution to Energy 
by 2013 

Contribution to Peak  
by 2013 

Wind38,39,40 1900 MW 200 to 600 MW 600 GWh 20 to 60 MW 

Concentrating Solar 41,42 Multiple 1000s 60 to 120 MW 200 GWh 30 to 60  MW 

SUB-TOTAL More than  
4000 MW 

  260 to 470 MW 

CHP & DG     

Resources Accessed:     

Gaming Industry43 387 MW 60 to 120 MW 456 GWh 40 to 80 MW 

Photovoltaic (PV) 
deployment44 

Multiple 1000s 30 to 60 MW 87 GWh 15 to 30 MW 

SUB-TOTAL    55 to 110 MW 

Demand Response     

Resources Accessed:     

ACLM45,46 231 MW by 2013 80 to 120 MW Small 80 to 120 MW 

Time of Use and real time 
pricing47 

216 MW 40 to 80 MW Small 65 to 130 MW 

SUB-TOTAL    145 to 250 MW 

Efficiency     

Resources Accessed:     

Commercial Codes and 
Standards48 

319 MW in 2010 207 MW 724 GWh 125 to 175 MW 
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Table I-1 Resources Available for Responding to Significant Ely Energy Center Delays 

Infrastructure Need 
Reported Potential 
Capacities 

High Probability  
by 2013 

Contribution to Energy 
by 2013 

Contribution to Peak  
by 2013 

Residential Codes and 
Standards49 

309 MW in 2020 25 MW 159 GWh 10 to 25 MW 

NV Lamp Standards 
201250 

631 MW by 2013 186 1080 GWh 100 to 150 MW 

EPAct 2005 and 2008 
Appliance Standards51 

 7 MW/yr beginning in 
2009 

  20 to 30 MW 

Uncounted Utility 
Savings52,53 

27 MW missing from 
SPPC forecast 

  27 MW 

SUB-TOTAL    282 to 407 MW 

Natural Gas     

Gas Generation54 300 to 500 MW   300 to 500 MW 

TOTAL    1442 to 2237 MW  

Overview of the Remaining Chapters 
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Figure 1-2 Nevada Load Growth 

&
 Sources:  Sierra Pacific Power and Nevada Power Company Resource Plans 
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Laying a Foundation for 1-4 February 2008 
Nevada’s Electricity Future 
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Figure 1-3 NPC Owned Generation 
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Figure 1-4 SPPC Owned Generation 

&

 Source: Sierra Pacific Power Company Resource Plans 
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  Nevada’s Electricity Future 

Figure 1-5 NPC and SPPC Transmission System 

 
 Source: Sierra Pacific Resources, 2007 
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Figure 1-6 NPC Import Capacity and Peak Capacity Position with EEC 

&
 Source: Nevada Power Company Resource Plans  
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Figure 1-7 SPPC Import Capacity and Peak Capacity Position with EEC 

&
 Source:  Sierra Pacific Power Company Resource Plans 
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Figure 1-8 NPC Import Capacity and Peak Capacity Position without EEC 

&
 Source: Nevada Power Company Resource Plans 

Figure 1-9 SPPC Import Capacity and Peak Capacity Position without EEC 

&
 Source: Sierra Pacific Power Company Resource Plans 
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Meeting Nevada’s Portfolio Standards 
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Nevada’s Electricity Future 

Figure 1-10 Renewable Energy Zones and Transmission Interconnects Graph (RETAAC) 

&
Source: RETAAC, 2008. 

&
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Table 1-1 Proposed Transmission Routing Studies 

Line Project Length (miles) Notes 

Ft. Sage – Raven 
Substation 

  64 500 MW or greater potential along the existing 345 kV line which require 
improvements in order to accommodate.   

Emma – Ft. Churchill   30  

Ft. Churchill – Esmeralda 120 Potential to move electricity between Southern and Northern Nevada 

Esmeralda – S. Canyon 
Substation 

180 Includes a 120 kV line route to Millers Substation 

Ft. Churchill – Dixie 
Substation 

111 Near Carson Lake and Dixie Valley Geothermal areas.  

Oreana – Dixie Substation   45 Shortest line into Dixie Valley generation area 

Valmy – Dixie Substation   81 When EN-ti is completed, this line could provide a direct route to move power from 
the Dixie Valley.  

Falcon – Humboldt 
Substation 

  51 Increases export capability of Humboldt to Midpoint Intersection.  

Source: Sierra Pacific Power Company Resource Plans. 

Regional Resource Margins 
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Table 1-2 Power Supply Margin (MW) by Sub-Region with Coal Plants Included 

Sub-region 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Canada 2,250  2,119  1,846  2,457  1,781  1,470  1,128  915  575  

Northwest 9,143  9,163  7,866  7,536  7,085  7,003  6,094  5,595  5,000  

North 11,393  11,282  9,712  9,993  8,866  8,473  7,222  6,510  5,575  

Basin 9  0  32  0  1,036  (759) (1,087) (726) (1,762) 

Rockies 138  500  0  380  223  (124) (1,114) (1,526) (1,918) 

Desert SW 321  283  509  (1,076) (2,576) (4,655) (5,429) (6,621) (8,007) 

No.CA 3,733  645  609  54  0  (413) (503) (1,397) (1,929) 

So.CA/MX 4,072  5,965  4,242  2,610  (528) 892  (1,533) (2,090) (3,252) 

South 8,273  7,393  5,392  1,968  (1,845) (5,059) (9,666) (12,360) (16,868) 
Source:WECC 2007 Power Supply Assessment.&
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Table 1-3 Power Supply Margin (MW) by Sub-Region Minus Coal Plants 

Sub-region 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Canada 2,250  2,119  1,846  2,457  1,781  1,470  1,128  915  575  

Northwest 9,143  8,195  6,898  6,118  5,667  5,085  4,176  3,677  3,082  

North 11,393  10,314  8,744  8,575  7,448  6,555  5,304  4,592  3,657  

Basin 9  0  32  0  (289) (2,084) (2,412) (2,801) (3,837) 

Rockies 138  500  0  (5) (762) (1,709) (2,699) (3,111) (3,503) 

Desert SW 321  283  509  (1,076) (3,176) (5,255) (6,479) (8,121) (9,507) 

No.CA 3,733  645  609  54  0  (413) (503) (1,397) (1,929) 

So.CA/MX 4,072  5,965  3,042  2,610  (528) 892  (1,533) (2,090) (3,252) 

South 8,273  7,393  4,192  1,583  (4,755) (8,569) (13,626) (17,520) (22,028) 

Source: WECC 2007 Power Supply Assessment. 

b">8$#&IMII&:9*+:&69#&G%7%/(#:&)*$&69#&/*$69&%/3&:*869&:"3#:&*)&69#&+#:6#$/&6$%/:-"::"*/&3"5"3#&%/3&)*$&
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Figure 1-11 WECC Regional Resource Balances Minus Coal Plants 
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Figure 1-12 Proposed Transmission Projects 

 Source:  Western Governor’s Association. CDEAC Transmission Project Report: Report of the Transmission Task Force,  
 May 2006.  
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Chapter 2 Improving Efficiency 
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Utility and Non-utility Efficiency Programs 

Accounting for All Existing Programs in the Forecast 
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CHAPTER 2 IMPROVING EFFICIENCY 

Laying a Foundation for 2-2 February 2008 
Nevada’s Electricity Future 
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CHAPTER 2 IMPROVING EFFICIENCY 

February 2008 2-3 Laying a Foundation for  
  Nevada’s Electricity Future 
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CHAPTER 2 IMPROVING EFFICIENCY 

Laying a Foundation for 2-4 February 2008 
Nevada’s Electricity Future 
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Expanded Distributed Generation 

Combined Heat and Power 
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Table 2-1 Hotel Size and CHP Capacity 

 100-199 Rooms 200-499 Rooms 500-999 Rooms 1000-1999 Rooms 2000+ Rooms 

CHP Capacity 
(MW) 

0.1 0.3 1 5 10 

Source: Energy and Environmental Analysis, Inc. 
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February 2008 3-1 Laying a Foundation for  
  Nevada’s Electricity Future 

Chapter 3 Probable Renewable Energy 
Projects 

Current Renewable Energy Resources 
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Table 3-1  SPPC and NPC Renewable Energy Projects 

Project Type MW99(Peak) 
MW100,101,102,103 
(Nameplate) MWh104,105 

ORNI 3* Geothermal 7 15 130,935 

ORNI 7* Geothermal 11 20 215,916 

ORNI 9* Geothermal 7 13 98,810 

ORNI 14 Geothermal 12 20 183,842 

Beowawe* Geothermal 14    16.6 123,645 

Nevada Solar One Solar 33 64 88,092 

Fleish Hydro 2      2.3 17,633 

Verdi Hydro 2      2.2 15,396 

Washoe Hydro 2      2.2 13,286 

Qualifying Facilities Various 105 - - 

Source:  Various; see footnotes. 
* SPPC export to NPC in 2012 (if interconnected). 
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Table 3-2 NPC and SPPC Proposed Renewable Generation Contracts106 

Project Type MW (Peak) 

MW 107,108,109,110 

(Nameplate) MWh111 
Carson Lake* Geothermal 49 62 N/A 

Hot Sulphur Springs* Geothermal 27 46 N/A 

ORNI 3* Geothermal 7    13.7 130,935 

ORNI 9* Geothermal 7     21.1 99,810 

ORNI 13* Geothermal 14 N/A N/A 

ORNI 16* Geothermal 14     31.5 236,900 

ORNI 15 Geothermal 14     31.5 236,900 

ORNI 20* Geothermal 14     31.5 N/A 

Saltwells* Geothermal 3     16.9 95,312 

Stillwater* Geothermal 8 20 188,927 

Faulkner 1* Geothermal 19 35 286,204 

Unspecified (NPC) Solar 33 - - 

Unspecified (NPC) Non-Solar 118 - - 

Unspecified (SPPC) Solar 8 - - 

Unspecified (SPPC) Non-Solar 8 - - 

Source:  Various; see footnotes. 
* SPPC export to NPC in 2012 (if interconnected). 

Geothermal 
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Laying a Foundation for 3-6 February 2008 
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Renewable Energy Potential in Context 
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Table 3-3 NPC and SPPC Proposed Renewable Generation Contracts 

Source Type of Resource Estimated Capacity (MW) 
WGA128 Geothermal 2895 

Renewable Energy Atlas of the West. 2006. Nevada.129  Geothermal 2000 

RETAAC130 Geothermal 1500 

Renewable Energy Atlas of the West. 2006. Nevada.131 Solar Greater than 2000 

EcoNorthwest132 Solar 165,000 

WGA133 Wind 2770  

NSOE134 Wind 2000 

Source: Various; see footnotes.  

Comparing Costs for Generation Resources 
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Table 3-4 Median, Minimum and Maximum Values for Several Inputs and Levelized Costs for Selected Technologies 

Technology  
Levelized 

Cost 
Installed 

Cost 
Capacity 

Factor Financial Operating Costs 

  $/MWH $/kW  % Equity 
Equity 
Return % Debt 

Debt 
Rate WACOG 

Fixed $/kW-
Yr 

Variable 
$/MWH 

Fuel 
$/MMBtu 

Heat Rate 
Btu/kWh 

Wind Median $62 $1,734 34% 49.5% 15.0% 50.5% 6.5% 8.8% $20.00 $1.09   

 Min $49 $981 27% 40.0% 10.5% 40.0% 5.7% 6.9% $11.30 $1.00   

 Max $114 $2,009 42% 60.0% 15.2% 60.0% 7.8% 10.7% $33.39 $16.40   

Geothermal Median $63 $3,399 92% 49.5% 15.0% 50.5% 6.5% 9.8% $96.00 $5.48   

 Min $36 $1,874 90% 40.0% 10.5% 40.0% 5.7% 6.9% $0.00 $1.80   

 Max $277 $19,101 95% 60.0% 15.2% 60.0% 7.8% 10.7% $222.00 $26.70   

Gas CCGT Median $65 $801 75% 49.5% 15.0% 50.5% 6.5% 8.8% $9.83 $2.76 $6.94 6,974 

 Min $62 $640 56% 40.0% 10.5% 40.0% 5.7% 6.9% $2.20 $1.00 $5.34 6,653 

 Max $103 $957 93% 60.0% 15.2% 60.0% 7.8% 10.7% $12.77 $5.00 $8.72 7,340 

Coal Median $67 $2,066 86% 44.7% 12.8% 55.3% 6.7% 7.9% $30.44 $2.08 $2.33 8,957 

 Min $44 $1,596 84% 40.0% 10.5% 50.5% 5.7% 6.9% $17.10 $1.00 $1.04 8,825 

 Max $119 $2,510 91% 49.5% 15.0% 60.0% 7.8% 8.8% $47.06 $3.97 $3.93 9,550 

Biomass Median $91 $2,784 80% 44.7% 15.0% 55.3% 6.1% 7.9% $82.27 $3.12 $2.47 13,648 

 Min $61 $2,061 80% 25.0% 10.5% 40.0% 5.0% 6.0% $22.60 $1.00 $1.25 8,911 

 Max $125 $4,073 90% 60.0% 15.2% 75.0% 7.8% 10.7% $126.77 $10.43 $5.31 17,065 

Solar Thermal Median $111 $3,579 56% 100.0% 14.0% 45.3% 6.1% 14.0% $55.43 $1.07   

 Min $39 $2,221 21% 49.5% 10.5% 40.0% 5.7% 6.9% $32.10 $1.04   

 Max $277 $4,230 73% 100.0% 15.2% 50.5% 6.5% 14.0% $70.65 $3.10   

Solar PV Median $425 $6,872 23% 54.7% 15.1% 45.3% 6.5% 9.8% $23.77 $0.00   

 Min $197 $4,938 22% 40.0% 10.5% 40.0% 5.7% 6.9% $11.30 $0.00   

 Max $1,100 $9,682 30% 60.0% 15.2% 60.0% 7.8% 10.7% $31.50 $0.00   

Source: PacifiCorp 2007, Avista 2007, PGE 2007, CDEAC 2006, NREL 2007, E3 2007, CEC 2007, Idaho Power 2006, Idaho Power 2007, NPPC 2007. 

#
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Table 3-5. Range Of WECC Technology Cost Estimates 

 Minimum Median Maximum PUCN Low PUCN High  
Wind $49 $62 $114 $64 $114  

Geothermal $36 $63 $277 $60 $90  

Gas CCGT $62 $65 $103 $65 $75  

Coal $44 $67 $119 $60 $65  

Biomass $61 $91 $125 $70 $110  

Solar Thermal $39 $111 $277 $110 $210  

Solar PV $197 $425 $1,100 $200 $300  

       

 % of Median  % of Median  

 Minimum Maximum Relative Range PUCN Low PUCN High PUCN Range 

Wind 78% 184% 105% 103% 184% 81% 

Geothermal 58% 442% 385% 96% 144% 48% 

Gas CCGT 95% 158% 62% 100% 115% 15% 

Coal 67% 179% 112% 90% 98% 8% 

Biomass 66% 137% 71% 77% 121% 44% 

Solar Thermal 35% 250% 215% 99% 189% 90% 

Solar PV 46% 259% 213% 47% 71% 24% 

Source: PUCN 2007, PacifiCorp 2007, Avista 2007, PGE 2007, CDEAC 2006, NREL 2007, E3 2007, CEC 2007, Idaho Power 
2006, Idaho Power 2007, NPPC 2007. 
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E9:#*7(#9*7(:#*(&7)9+98%("eC##D7(#:(8%9)3+#;($%3)#3)$#/I21#"*3EE#("*%;3*("#3+"9#3:(#"79<)C##D7(#:3)8(#
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Figure 3-1 Generation Cost Comparisons Ranges by WECC Agencies and Utilities 
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A%*7#*7(#+3:8(#!'":3#6:9$'&*%9)#E3&%+%*,#3))9')&($#E9:#R3"#S(83"0#%*#366(3:"#*73*#$9;("*%&#6:9$'&*%9)#
3)$#*7(#+9<(:#&9"*"#6:9L(&*($#=,#NlS#3:(#+%Z(+,C##V%)3++,0#NlS#&9;;()*"#*73*#<%)$#6:9$'&*%9)#
&363&%*,#E3&*9:"#73F(#%)&:(3"($#=,#>_f#(F(:,#*<9#,(3:"#"%)&(#B???C##NlS#(56(&*"#E'*':(#%)&:(3"("#%)#
&363&%*,#E3&*9:"#*9#=(#;9:(#;9$("*#<%*7#3#&';'+3*%F(#B?f#%)&:(3"(#=(*<(()#)9<#3)$#B?G?C##!"#<%*7#
*7(#"9+3:#/S#&9"*"0#2O2#3)3+,"%"#73"#"79<)#%)&:(3"%)8#<%)$#&9"*"0#$:%F()#=,#$(;3)$#E9:#*7(#:("9':&(#
3)$#&9)"*:3%)"#9)#*':=%)(#"'66+,C##!"#7366()($#<%*7#83"#*':=%)("#3:9')$#B??>0#3#"'="*3)*%3+#=3&Z+98#E9:#
<%)$#*':=%)("#73"#&9;=%)($#<%*7#3#8()(:3+#%)&:(3"(#%)#&9)"*:'&*%9)#&9"*"#*9#%)&:(3"(#&9"*"C##!++#E9""%+#
3)$#:()(<3=+(#*(&7)9+98%("#73F(#E(+*#*7%"#+3**(:#(EE(&*#%)#*7(#+3"*#*<9#,(3:"#<%*7#"*((+0#&9)"*:'&*%9)#3)$#
;3*(:%3+"#&9"*"#%)&:(3"%)8#3&:9""#*7(#=93:$C#

V9""%+#3)$#:()(<3=+(#:("9':&("#3+"9#(56(:%()&(#"9;(#&9"*#%)&:(3"("#9F(:#*%;(#3"#*7(#=("*#"%*("#E9:#
:("9':&(#(5*:3&*%9)#3:(#3&&(""($C##D7(#)(*#(EE(&*#9Eb#&9"*#$(&:(3"("#3**:%='*3=+(#*9#*(&7)9+98%&3+#
%;6:9F(;()*"#3)$#:($'&($#&9"*#9E#6:9$'&*%9)b#6(:E9:;3)&(#%)&:(3"("#3**:%='*3=+(#*9#%;6:9F($#
(EE%&%()&,#%)#&9)F(:*%)8#()(:8,#:("9':&("#%)*9#(+(&*:%&%*,b#&9"*#$(&:(3"("#3"#%)E:3"*:'&*':(#%"#='%+*#*73*#
3++9<"#+9<#&9"*#3&&(""#*9#7%87#`'3+%*,#:("9':&("b#3)$#&9"*#%)&:(3"("#3""9&%3*($#<%*7#*7(#'"(#9E#*7(#=("*#
`'3+%*,0#(3"%+,#3&&(""%=+(#:("9':&("b#%"#+3$()#<%*7#')&(:*3%)*%("C##T(:%F%)8#3#E3;%+,#9E#"'66+,#&':F("#*73*#
:(6:("()*#*7(#:3)8(#9E#69""%=+(#&9"*"#9F(:#*%;(#8%F()#*7("(#')&(:*3%)*%("#%"#)9*#3#"%;6+(#;3**(:#3)$#&9"*#
&':F("#6:9$'&($#*9#$3*(#$9#)9*#E'++,#:(E+(&*#3++#9E#*7("(#(EE(&*"C##P9<(F(:0#NlS#3""(:*"#*73*#*7(#
*(&7)9+98%("#%$()*%E%($#3=9F(b#:99E*96#/S0#&9)&()*:3*%)8#/S0#"9+3:#*7(:;3+#3)$#<%)$0#3:(#(3&7#+%Z(+,#*9#
=()(E%*#%)#&9"*#3)$#6(:E9:;3)&(#E:9;#*(&7)9+98%&3+#3)$#6:9$'&*%9)#(&9)9;%&"#3$F3)&("C###
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Accessing Regional Renewable Energy Potential 

1(F3$3#"79'+$#&9)"%$(:#*7(#69""%=%+%*,#9E#*3Z%)8#3$F3)*38(#9E#:(8%9)3+#:()(<3=+(#:("9':&(#
$(F(+96;()*"#3"#<(++#3"#$(F(+96%)8#1(F3$3H"#9<)#:("9':&("C##V9:#(53;6+(0#*7(#=("*#<%)$#:("9':&("#%)#
*7(#<("*#3:(#+9&3*($#%)#A,9;%)8#3)$#9*7(:"#3:(#3+:(3$,#6+3))%)8#9)#$(F(+96%)8#*73*#<%)$#3)$#(569:*%)8#
%*#*9#*7(#49'*7<("*#=,#<3,#9E#*7(#D:3)"<("*#O56:(""#3)$#P%87#/+3%)"#O56:(""#*:3)";%""%9)#6:9L(&*"C##-*#
;3,#=(#(&9)9;%&#E9:#1(F3$3#*9#63:*)(:#<%*7#*7(#()*%*%("#$(F(+96%)8#*73*#:("9':&(#3)$#'"(#*7(#)9:*7M
"9'*7#%)*(:M*%(#*9#;9F(#7%87#(EE%&%()&,#<%)$#E:9;#%)*(:;9')*3%)#<("*#:()(<3=+(#"%*("#*9#4//2#3)$#1/2#
"(:F%&(#*(::%*9:%("C##D7(#E9++9<%)8#"';;3:,#9E#:(&()*#.(`'("*"#E9:#/:969"3+"#d.V/"e#:("'+*"#3)$#+(3"(#
"3+(#:("'+*"#%)#3)$#)(3:#1(F3$3#%)$%&3*("#*7(#"'="*3)*%3+#$(F(+963=+(#69*()*%3+#*73*#;3,#9EE(:#63:*)(:%)8#
9669:*')%*%("#*73*#7(+6#*9#;((*#)(($"#&3'"($#=,#E':*7(:#$(+3,"#%)#*7(#OO2#&93+#6+3)*"C#

LBNL Study 

R3<:()&(#N(:Z(+(,#13*%9)3+#R3=9:3*9:,#dRN1Re#:(F%(<($#:()(<3=+(#()(:8,#"9+%&%*3*%9)"#%)#*7(#
A("*(:)#I)%*($#4*3*("#3)$#%)#*7(#@%$<("*#%)#B??_#*9#$(*(:;%)(#*7(#$(8:((#9E#:("69)"(#E:9;#69*()*%3+#
6:9F%$(:"C##!"#"79<)#%)#D3=+(#GMY#=(+9<0#*7(#:("'+*"#%)$%&3*(#*73*#*7(#3;9')*#9E#=%$#:("69)"(#*,6%&3++,#
E3:#(5&(($"#'*%+%*,#)(($"C>UG#

Table 3-6 Solicitation Responses 

Utility  
Renewable Energy or All-
Source RFP? Bid Response Capacity Response 

Xcel (MN) All-Source n/a 3700 MW wind 

Great River Energy RE 62 offers; 25 bidders 
(56 wind; 6 other RE) 

n/a 

MG&E/WPPI RE 16 offers; 11 bidders n/a 

PacifiCorp RE 56 offers; 42 bidders 6000 MW of RE, 85% wind, 
15% geothermal/hydro 

Portland General Electric All-Source n/a 2600 MW of RE; 550 MW of 
biomass, 165 MW of 
geothermal 

Puget Sound Energy RE & All-Source n/a 1800 MW of wind 

Xcel/PSCo RE 17 offers; 12 bidders 2000 MW of wind 

North Western RE 23 offers; 15 bidders 1650 MW of wind 

NCPA (CA) RE 66 offers 1900 MW of RE  

SCAPPA (CA) RE 44 offers 2110 MW of RE 

SMUD RE 58 offers 1940 MW of RE 

SCE RE 53 offers; 37 bidders 5300 MW of RE 

Nevada Power/Sierra Pacific RE 25 non-solar offers; 14 solar 
offers 

Over 1000 MW of RE 

Avista RE 10 offers; 8 bidders n/a 

LADWP RE 40 offers n/a 

Source: Lawrence Berkeley National Laboratory, 2007. 
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PacifiCorp 

-)#V(=:'3:,#B??U0#/3&%E%29:6#%""'($#3)#.V/#*9#3&`'%:(#'6#*9#>>??#@A#9E#:()(<3=+(#:("9':&("C##-)#
:("69)"(#*9#*7(#:(`'("*0#/3&%E%29:6#:(&(%F($#;9:(#*73)#_?#=%$"#E9:#<%)$0#8(9*7(:;3+0#7,$:90#"9+3:#3)$#
=%9;3""#:("9':&("#8()(:3*%)8#Y???#@AC##-)#@3,#B??_0#/3&%E%29:6#3))9')&($#*7(#E%:"*#6:9L(&*#*9#=(#
)(89*%3*($#M#3#YUC_#@A#<%)$#6:9L(&*#*9#=(#='%+*#>?#;%+("#"9'*7(3"*#9E#-$379#V3++"0#-$379C>UU##

Idaho Power 

-$379#/9<(:#%""'($#3)#.V/#%)#^3)'3:,#B??_#E9:#>??#@A#9E#<%)$#8()(:3*%9)C##!#;9:3*9:%';#9)#<%)$#
6:9L(&*"#<3"#"'="(`'()*+,#6'*#%)#6+3&(#*9#3++9<#*7(#'*%+%*,#*9#(F3+'3*(#*7(#(EE(&*"#9E#;9:(#*73)#B??#@A#
9E#rV#<%)$#6:9L(&*"C##D7(#;9:3*9:%';#<3"#+%E*($#%)#4(6*(;=(:#B??_C##-)#^3)'3:,#B??[0#*7(#-$379#
/'=+%&#I*%+%*%("#29;;%""%9)#3))9')&($#-$379#/9<(:#29;63),H"#366+%&3*%9)#*9#()*(:#%)*9#3#"3+("#
38:((;()*#*9#6':&73"(#>??#@A#9E#<%)$#E:9;#3)#(3"*(:)#Q:(89)#<%)$#E3:;#9<)($#=,#D(+9&3"(*#A%)$#
/9<(:#/:9$'&(:"#RR2C>U_#D7(#<%)$#E3:;#<3"#"(+(&*($#3"#*7(#6:(E(::($#=%$$(:#E:9;#3;9)8#"(F()#=%$"#
:(6:("()*%)8#>W#6:9L(&*"#=(*<(()#U_#@A#3)$#B??#@AC##-$379#/9<(:#(56(&*"#*9#%""'(#3)9*7(:#.V/#E9:#
3)#3$$%*%9)3+#>_?#@A#9E#<%)$#8()(:3*%9)#%)#B??WC#

-$379#/9<(:#%""'($#3)#.V/#E9:#>??#@A#9E#8(9*7(:;3+#69<(:#%)#^')(#B??YC##-)#@3:&7#B??[0#%*#)3;($#
I4#a(9*7(:;3+#3"#*7(#"9+(#"'&&(""E'+#=%$$(:0#6:9F%$%)8#3#*9*3+#9E#U_C_#@A#E:9;#8(9*7(:;3+#6+3)*"#
+9&3*($#)(3:#.3E*#.%F(:0#-$379#3)$#S3+(0#Q:(89)C>UY#!&&9:$%)8#*9#I4#a(9*7(:;3+0#3#)';=(:#9E#
&9;6(*%)8#6:969"3+"#<(:(#"'=;%**($#%)#:("69)"(#*9#-$379#/9<(:H"#:(`'("*#E9:#6:969"3+"C#

Arizona Public Service 

!:%c9)3#/'=+%&#4(:F%&(#29C#%""'($#3)#.V/#%)#@3:&7#B??[#E9:#G?#@A#9E#:()(<3=+(#()(:8,#:("9':&("#
*73*#<9'+$#6:9F%$(#*7(#E9++9<%)8#*3:8(*($#3))'3+#()(:8,#d@A7e]##

! B??[#s#>B_0???#
! B??X#s#>W?0???#
! B???#s#B>?0???#
! B?>?#s#UB[0???#
! B?>>#s#[GY0???#

V%)3+#"(+(&*%9)"#<(:(#*9#=(#;3$(#%)#*7(#^'+,M!'8'"*#*%;(E:3;(#='*#)9#9EE%&%3+#3))9')&(;()*"#73F(#=(()#
;3$(#:(83:$%)8#=%$#"(+(&*%9)C###

Xcel Energy 

-)#B??[#h&(+#O)(:8,#3$$($#[[_#@A#9E#<%)$#*9#*7(%:#29+9:3$9#","*(;C##-)#3$$%*%9)0#3"#63:*#9E#%*"#B??[#
-./0#%*#%"#6:969"%)8#*9#3$$#3)9*7(:#X??#@A#9E#<%)$#3)$#:9'87+,#B_?#@A#9E#"9+3:#69<(:#=,#B?>_C##
h&(+#6+3)"#*9#%""'(#3#G??#@A#<%)$#.V/#3)$#3#B_#@A#"9+3:#.V/#%)#+3*(#B??[\(3:+,#B??X#3)$#3#_??#
@A#<%)$#.V/#%)#B??XC#

                                            

>UU#/3&%E%29:6C#.(*:%(F($#9)#T(&(;=(:#>?0#B??[#E:9;#7**6]\\<<<C63&%E%&9:6C&9;\/:(""n.(+(3"(\
/:(""n.(+(3"(_>?XWC7*;+#

>U_#-$379#/'=+%&#I*%+%*%("#29;;%""%9)C#.(*:%(F($#9)#T(&(;=(:#>?0#B??[#E:9;#
7**6]\\<<<C6'&C%$379C89F\%)*(:)(*\6:(""\?>BY?[n-/29D(+9&3"(*C7*;#

>UY#-$379#/9<(:C#.(*:%(F($#9)#T(&(;=(:#>?0#B??[#E:9;#7**6]\\<<<C%$37969<(:C&9;\)(<":99;\6:("":(+(3"("\
B??[?GB?C7*;#
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BLM Lease Sales  

!"#3)#%)$%&3*%9)#9E#%)*(:("*#%)#8(9*7(:;3+#:("9':&("#9)#E($(:3+#6'=+%&#+3)$"#%)#1(F3$3#3)$#23+%E9:)%30#
=%$"#:(3&7%)8#3+;9"*#oB?#;%++%9)#<(:(#:(&(%F($#E:9;#3#&9;6(*%*%F(#3'&*%9)#9E#+(3"(#63:&(+"C##!#*9*3+#9E#
UW#+3)$#63:&(+"#<(:(#9EE(:($#E9:#+(3"(C##D7(#UG#63:&(+"#%)#1(F3$3#"9+$#E9:#)(3:+,#o>>C[#;%++%9)C##D7(#Y#
63:&(+"#%)#23+%E9:)%3#3&&9')*($#E9:#*7(#:(;3%)$(:0#<%*7#B[??#3&:("#%)#*7(#a(,"(:"#8(9*7(:;3+#E%(+$#
=:%)8%)8#=%$"#*9*3+%)8#9F(:#oX#;%++%9)C##-)#3)#(3:+%(:#-$379MI*37#"3+(0#+(3"("#9)#X#63:&(+"#"9+$#E9:#3#*9*3+#
9E#oWCU#;%++%9)C>U[##

#
# #
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Chapter 4 Complementary Gas Generation 

Need for Gas Generation that Complements Intermittent Resources 

-)#:("69)"(#*9#*7(#E%:"*#$(+3,#%)#*7(#OO20#1/2#73"#3))9')&($#%*"#%)*()*#*9#"((Z#366:9F3+#*9#='%+$#3#)(<#
_??#@A#&9;=%)($M&,&+(#69<(:#6+3)*#3*#*7(#P3::,#!++()#"'="*3*%9)C##A7%+(#*7(#)(($#E9:#*73*#63:*%&'+3:#
6+3)*#%"#')&(:*3%)0#*7(#3=%+%*,#*9#='%+$#*7(#6+3)*#`'%&Z+,#:(F(3+"#F3+'(#9E#73F%)8#6:(M6(:;%**($#"%*("#3)$#
&9"*#9E#73F%)8#3#6:($%+(&*%9)#E9:#:(6+3&%)8#$(+3,($#E9""%+#8()(:3*%9)#<%*7#)(<#E9""%+#8()(:3*%9)C##
V':*7(:;9:(0#%*#%"#&+(3:#*73*#*7(#%;6($%;()*#*9#3&&(""%)8#3)$#&9;63:%)8#:("9':&(#3+*(:)3*%F("#%"#*7(#+3&Z#
9E#%)E:3"*:'&*':(#*9#3&&(""#*7("(#Z)9<)0#$%F(:"(#:("9':&("C##A7%+(#*7(#83"#8()(:3*%9)#:(6:("()*($#=,#*7(#
E3&%+%*,#&9'+$#6:9F%$(#E':*7(:#3""':3)&(#9E#:("9':&(#3$(`'3&,#8%F()#*7(#$(+3,#%)#*7(#OO20#%*#%"#')&+(3:#%E#
3)9*7(:#&9;=%)($#&,&+(#83"#E%:($#E3&%+%*,#%"#*7(#=("*#:("69)"(#*9#3#$(+3,#%)#*7(#&93+#6+3)*C##N'%+$%)8#3#
E+(5%=+(#%)E:3"*:'&*':(#*73*#&3)#3&&(""#$%F(:"(#1(F3$3#:("9':&("#3)$#:(8%9)3+#:("9':&("#;3,#:(`'%:(#
;9:(#83"#8()(:3*%9)C##P9<(F(:0#"'&7#)(<#8()(:3*%9)#"79'+$#&9;6+(;()*#*7("(#$%F(:"(#:("9':&("#*73*#
<%++#=(#3&&(""%=+(#'69)#*7(#&9;6+(*%9)#9E#3#)9:*7#"9'*7#%)*(:M*%(C#

1/2#%"#E9:*')3*(#*9#73F(#3#6:(M6(:;%**($#"%*(#*73*#&3)#=(#3&&(""($#`'%&Z+,#3)$#*7(#F3+'(#9E#73F%)8#*7%"#
"%*(#"79'+$#=(#3#+(""9)#E9:#E'*':(#6:(M6(:;%**%)8#3&*%F%*%("C##V9:#(53;6+(0#6:(M6(:;%**($#*:3)";%""%9)#
:9'*("#<%++#3++9<#*79"(#:9'*("#*9#=(#&9)"*:'&*($#;9:(#`'%&Z+,#3)$#<%++#3++9<#*7(#()(:8,#:("9':&("#
3&&(""($#=,#*7(#&9++(&*9:#","*(;"#*9#=(#=:9'87*#9)#+%)(#;9:(#`'%&Z+,C##.(+(3"%)8#:(`'("*"#E9:#:()(<3=+(#
()(:8,#6:969"3+"#&9)&'::()*+,#<%*7#6:969"3+"#E9:#*7(#&9++(&*9:#","*(;"#<%++#3++9<#*7(#/I21#*9#3""(""#
*7(#F%3=%+%*,#3)$#:(+3*%F(#F3+'(#9E#3&&(""%)8#()(:8,#:("9':&(#c9)("C##I)E9:*')3*(+,0#*7(#+3&Z#9E#
&9;6(*%)8#6:(M6(:;%**($#"%*("#3)$#E3&%+%*%("#*9#3&&(""#:()(<3=+(#:("9':&("#*:36"#*7(#/I21#%)*9#3#
:("9':&(#6+3)#:("69)"(#*9#*7(#&93+#6+3)*#$(+3,"#*73*#&9)*%)'("#*9#=(#$:%F()#=,#)(<0#&()*:3+%c($#83"#
8()(:3*%9)C##Q)(#+(""9)#*73*#"79'+$#=(#+(3:)($#E:9;#*7%"#E%:"*#&93+#6+3)*#$(+3,#%"#*73*#6:(M6(:;%**%)8#9E#
%)E:3"*:'&*':(#3)$#.V/"#E9:#:("9':&("#*73*#&3)#=(#3&&(""($#=,#*73*#%)E:3"*:'&*':(#%"#F%*3+#*9#8%F%)8#=9*7#
*7(#1(F3$3#'*%+%*%("#3)$#*7(#/I21#;(3)%)8E'+#&79%&("#%)#79<#)(($"#<%++#=(#;(*C#

D7(#'*%+%*,#:(&9;;()$3*%9)#*73*#3#$(+3,#%)#&93+#8()(:3*%9)#"79'+$#=(#;(*#<%*7#&9)"*:'&*%9)#9E#;9:(#
&9;=%)($#&,&+(#83"#8()(:3*%9)#%)$%&3*("#*73*#1(F3$3#73"#)9*#,(*#*3Z()#*7(#"*(6#9E#='%+$%)8#3#E+(5%=+(#
%)E:3"*:'&*':(#*73*#&9'+$#3&&9;;9$3*(#3+*(:)3*%F("#*73*#3:(#+(""#E9""%+#$(6()$()*C##a(9*7(:;3+0#<%)$0#
"9+3:0#2P/0#T.#3)$#&9)"(:F3*%9)#:("9':&("#&3)#E%++#*7(#)(($#&:(3*($#=,#*7(#$(+3,#%)#*7(#&93+#6+3)*C##
1(<#83"#8()(:3*%9)#"79'+$#=(#"(+(&*($#*9#&9;6+(;()*#*7(#&9;=%)3*%9)#9E#*7("(#:("9':&("#*73*#1(F3$3#
$(&%"%9)#;3Z(:"#"(+(&*#*9#;((*#*7(#)(($#&:(3*($#=,#*7(#$(+3,C##V':*7(:;9:(0#'"%)8#)(<#83"#8()(:3*%9)#
3"#3#&9;6+(;()*3:,#:("9':&(#:3*7(:#*73)#3#=3"(#+93$#:("9':&(#:($'&("#1(F3$3H"#$(6()$()&(#9)#
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Regional Gas Supply Adequacy and the Need for Gas Storage 
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Table 4-1 Net LNG Import Forecast Comparison (Tcf) 

 EIA GII EVA EEA DB SEER Altos 

2005 0.57       

2015 2.99 NA 4.22 3.13 2.29 3.70 6.84 

2025 4.38 NA 7.82 5.04 8.29 6.00 11.49 

2030 4.53 NA NA NA 9.47 7.64 11.97 

Source: EIA, 2007. EIA: Energy Information Administration; GII: Global Insight, Inc.; EVA: Energy Ventures Analysis, Inc.; EEA: 
Energy and Environmental Analysis, Inc.; DB: Deutsche Bank AG; SEER: Strategic Energy and Economic Research Inc.; Altos:
Altos Management Partners  

Canadian and Arctic Sources of Natural Gas  
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Natural Gas Storage  
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Natural Gas Prices  
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Table 4-2 Lower 48 Well-head Gas Price Forecast Comparison (2005 Dollars per Thousand Cubic Feet) 

 EIA GII EVA EEA DB SEER Altos 
2005 $7.51       

2015 $4.99 $6.10 $5.55 $6.51 $6.07 $5.12 $5.60 

2025 $5.62 $6.21 $6.06 $6.83 $5.71 $5.61 $6.96 

Source: EIA, 2007 
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Table 4-3 Residential natural gas price forecast comparison (2005 Dollars per Thousand Cubic Feet)  

 EIA GII EVA EEA DB SEER Altos 
2005 $12.80       

2015 $10.55 $11.28 NA $10.95 NA $10.89 NA 

2025 $11.30 $11.21 NA $10.95 NA $11.19 NA 

Source: EIA, 2007 

Nevada’s Flexible Generation Fleet and the Need for Natural Gas Storage 
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Chapter 5 Policy Components of a Flexible 
Solution 
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CHAPTER 5 POLICY COMPONENTS OF A FLEXIBLE SOLUTION 

Laying a Foundation for 5-2 February 2008 
Nevada’s Electricity Future 
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February 2008 5-3 Laying a Foundation for  
  Nevada’s Electricity Future 
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February 2008 C-1 Laying a Foundation for  
  Nevada’s Electricity Future 

Conclusion: Setting the Cornerstones for 
Nevada’s Electricity Future 
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